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SMITH'S PRACTICAL AND MENTAL ARlTMMETlG 

Avm tke JocTRNAL or Bdccation. 

** A special examlnatimi of this valaablti Work Will shoW that its anfhtf 
has compilnd it, as all Uboks fof school tlse onght to be tiotnplled, flrom tb« 
results of actual experiment and observation in the school-room. It is entire* 
fj a practical work, conibiilinj; the merits of Colburn's system With copiotti 
practice on .the slate* 

*\ Two circumstances enhance very much the value of (his book. It is tety 
eomprehensive, containing twice the usual quantity of matter In Works of thil 
class; While, by judicious attention to a^ngementand painting, it is reii> 
dered, perhaps^ the cheapest book in this (tepartroent of edtleatioo. Tht 
brief system of Book-keeping, attached to the ArithmedCi Will be a valuable 
aid to tnore complete instruction in Common schools, to Which the Work iB, 
in other respects^ so peculiarly adapted. 

" There are several Very Valtiable peculiarities In this wofk, for Which we 
cwinot, in a notice. And sufficient space. We would recommend a eareftil 
eiamination of the book to all teachers who are desiroils of cc«nbininf pui 
theory with copiotts and rigid practice.'* 



ADVERTISEMENT TO THE KEY 

WHiCH ACCOMPANtES THIS AllITHMKTlC. 

The utility^ and even necessity, of a Work of this descript{oti< will ttbMtHf 
be questioned by those who have had any eiperienee in teaching ArithOMf' 
lie. Most young persons, after having been persuaded, again and again, ttt 
review a long arithmetical process, feel, at affect to feel, Certain that they 
have perfonued it correctly, although the resuU, by the book, is erroneous. 
They then apply to their instructor ; and, unless he points out their mistake^ 
or performs toe operation for thern^ they bncome discouraged, think it tue- 
less " to try'* lonaer, and the fottadation for a habit of idleness Is thus im> 
perceptibly established. Now, in a large schoal« it is always taiconvenieut, 
and sometimes Impossible, for the instructor to detote the time necessary to 
everlook or perform a Very simple, much more a complex, question in Atifh- 
metic. This is at once obviated by having at hand a Key, to Which refe- 
rence can be easily and speedily made. The time of the teacher Will thffa 
be saved, and the pupil will not have bis ardor damped by being told that 
** his sum is wrong,'' Without learning Whefe or how. 

This work is not designed for, and can scarcely become a help to laid* 
nets ; its ok^ject Is to lli^ten the burden of teachers^ and facilitate the pn>> 
gress of s<!holars. To ptumote both of these Impcntant ptu^ioees It Is lia$r 
fna«nt0d to the pilbUtf . 
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PREFACE. 



WLcB * new worir w offered to the public, espedany on a s^tgect abouadiof with 1 
fkc tliii, the inqairj it very naturally made* "Does tht» work eontaia anything aawf" 
" Are there not a bnntlred otben as good as tbis ^ To tbe Arst inquiry it is replied* thai 
tiiere an: many things which are believed to be new; and, as to the second, a candid p«h* 
be, after a caneful examination of its contents, and not till then, it is hoped, must daiida. 
Another int^uiry may still be made : " Is tiiis edition different from tbe }>recedin|^* The 
answer is, > es, mi many respects. Tbe praent edition professes to be stncdy nn Ac PMtft- 
lozxiau, or inductive, plan of teaching. Tbis, however, is not claimed as a novelty. la 
this respect, it rvsembies many other systems. The novelty of this work will be found la 
consist in adlierlng more closely to the tnie spirit of the l^taloziian plaai eoMW|iiMitlr| 
in diNefing from other systems, it differs less from tbe Pestaloixiaa. Thb similarity wm 
now be shown. 

I. The Pestalozxian professes to unite a complete ftyitem <^ Mental with 
Written Arithmetic. So does this. 

S. That rejects no rules, but simply illustrates them by uieBtal quMttoM. 
So does this. 

3. That commences with examples for children as sbnple as this, Is as wi- 
tensive, and ends with questions adapted to minds as mature. 



ilerv it may b« asked, " in what reiipect, tlieu, is this different from that^* To dih 
tlon it is auKwered, In the execution of uur common plan. 

Tlie following are a few of tbe prominent cbaracteiisties of tbis work, in wUeh tt is 
thought to differ from all others. 

1. The interrogative system is generally adopted throughout this wwk. 

S. The common rules of Arithmetic are exhibited so as to correspond wlCk 
the occurrences in actual business. Under this head is reckoned the tupfH- 
cation of Ratio to practical purposes, Feilowskipt Slc, 

3. There is a constant recapitulation of the subject attended to, styM 
** QuMtions ontheforeffoivr.^* 

4. The mode of giving the individual results without points, then the ag- 
gregate of these results, with points, for an answer by which the reiativa 
valtie of the whole is determined, thtis fumia^^ng a emnplete testof tha 
knowledge of the pupil. This is a characteristic 4»5hrenee between tbisiuul 
the former editions. 

5. A new rule for calculating interest for dan with mouths. 

9. The mode of introducing and cfmducting the subject of Pr<Hia(tioa. 

7. The adoption of the federal Coin, to the azclusloa of Starilni Moaaf, 
axeept by itself. 

8. The Arithmetical Tables aie practically Ulastialiad, ptetleiiiiif mud sab- 
•aquently to their insertion. 

9. As this mode of teaching reeogniaes no authority but that of raasoa, U 
was found necessary to illustrate the rule for the extractioa of tha Cnbe EwC, 
by Biaans of bloeks, which aceompaay this work. 



ThaMsaatooM of thf j^ndo^iaant traiU of Ob work.^ 90^«2.»^ he sienHoasd, h^ 



by tha eiaminrtiMi U th«a,ihe naderwffl ha <|aa)ifl«d 
As. ia *is wnk, ft* aowaoa mlat of ArHh««tfc an mtafaied* p«chapt m 



AS, ai Wf woift, «• aowBoa roiat or Arwuaaac an lataiaea^ pwchapt «w sn 
•ssof la pv»potsa^aMti<Hifrsna«atly aslnd. ** What Js the use of to away tska^ .'* 
aat imKriba them^ The reader must hew be xcmiaded*that these ndeew tsi^'< 
aady, in tbis system, from the eommen method, llbe pnpd is fiqt to Mti«ll>hlSMdlf ( 
%«ai sf SMrwsl dbtiact smthaaiatical prindples. llMse deductions, or Qvths, are 




\ 



fixed ; that is, briefly tnmmed in the form oT a role, which, for conveoleiici^ Mke, h 
nmud. Is there any iniproj^riety in this ? Ou the contrary, is (here not a great vooreB>< 
encr in it? Shonld the pnpil be left to form his own rales, it is mofe than probable he 
■ight mistake the most conase and practical one. Besides, different ibtodi view things diit 
ferently, and draw different conclusions. Is there no benefit, then, in /b^fptny the pupil to 
the most cond»e and pra^cal method of solving the various problems inci«lent to a bnsineM 
Kfe? 

Some have even gone so far as to condemn the Role of Three, or Proportion, and almost 
an the successive rules growing out of it. With more reason, they might condemn Long 
Division, and even Sliort Division ( and, in fact, all the common and fttndanental tales of 
Arithmetic, except Addition ; fur these may all be traced to that The only (^ nestion, tiien, 
^, " To what extent shall we go*' To this it is replied. As far as eon venience requires. 
As the Rule of Three is generally taught, it must be confes-cd, that almost auything else, 
provided the mind of the pupil be exercised, would be a good substitnte. But when 
taaght as it shotiKi be, and tne scholar is led on in the same train of thought tliat origiualtd 
the rule, and thus effectually made to see, that it is simply arouveaient method of arriving 
at the resnlt of buth .Mttlti|)licatioit and Division combined, its necessity may be advocated 
with as much reason as any fundamental rule. As taught in this Wurii, it actually saves 
more figures than short, compared with Long Division. Mere, then, on the ground of cou- 
Tenience, it would be reasonable to infer, that its retention wat more necessary than eit tr. 
But, waiving its utility in this respect, there is anotlicr view to be talten of this sub ect, an^l 
that not the least in iroportauce, Viz., the ideas of beauty arising from viewing the harmoni- 
oias relations of nnmbcrs. Here is a delightful fickl for an inqaisitivc wind. It here imbibes 
truths as lasting as life. \^ hen the utility and cunvenicMce of tliis rale are-dnce conceded, 
all the other rules growing out of this wid demand a place, and for the same reanuu. 

It nay, perbafM, be a^Iccd by many, " V\ hv not talce the principle witliont Ute name>' 
To this It is again replied. Convenience forbids. Tlie name, tlie ptipil will see, is only an 
aggregate term, give, to a proresa embodying several distinct priiici|Mes. And is there nu 
convenience ID this? 'hali the pnpil, wnen in at-tunl business, I e obliged to call off his 
mind from nil other poi its, to trace a train of dednclions arising from ai>stract reaioning, 
when his attention is iuo«t needed ou r)ther sn>>jects ? With as much propriety the name 
q( eajrltuH may be disiiensed with ; for, although the general, liv merely snminoniiig hi% 
captain, laay slimniun 100 men, still he might caT] o!i each separately, altiioiiuli nut qiitte ku 
conveniently. With these remarlis the sulijei t will be dismiitsed, merelv adiring, by May of 
raqnest, that the reader will defer his decision till he has examined the ductriut; ori*ro\>or- 
tton, Fellowship, Itc., as tanght iu this worit. 

in this worlc, the author has endeavored to make every part con'orm to this maxim, viz.. 
thai nanus shouM tnccerd Uau. Th\» method of communicating kitowledce i» diaroetricaliy 
opposed to that which obtains, in many places, at the present day. lite former, by first 
giving ideas, allures tlie pupil into a Inminons comprehciiHioii uf the subject, whiK- the latter 
astounds him, at first, with a pomuous name, to whii-h he seldom atiixes any definite ideas, 
and it is exceedingly probleniaticiil whether be ever will. In addition to this is the fact, that, 
by the last-mentiimed method, when the name is ijiven and the proceaa shown, nut a »iun)f 
reason of anv operation i» hcdnccd : bat the pnpil is doffroatically told be most proceed tiin^ 
and so, and he wiil come ont mi and no. Tliis mode or teaching is very aiueh as if a mt-r 
chant of tliis city should direet iiiii ilerk, wiihuut inlriiittiug ium witii any busiucM, first to go 
to South fiustou, tlieu to the statc-hun»e, afterwards tu the market, .-ind then to -return, leav- 
ing him to surmi!«, if he can, the cause of all this peregrination. Many are fools eMcngli ta 
take this jaunt pleasantly ; others arc restive, aiifl some fiaetions. Iliis sentiment is fully 
Mwtained by an article in Miss Edgewortli's works, from which the following extract m 
made : " A child's seeming ftrytdity, in learning arithmetic, may, perhaps, be a proof of 
iotelligence and cood sense; x is easy tu make a boy, who does not reason, repeat, by rote, 
any technical nues, which a common writing master, with magisterial solemnity, may lay 
down for him ; but a chilu who reasons will not be thus easily managed ; he stops, frowns, 
hesitates, questions his master, is wretched and refractory, until he can discover why he is to 
oroceed hi such and such a manner ; he is not content with seeing his preceptor mahc 
fegures and lines ou the slate, and perform wondrons operations with the self-romplaeeM 
dexterity of a conjuror j be is not content to be led to the treasures of science Itlindfold ; he 
woald tear tlie banda.e from his eyes, that he might know the wav to them again." 

In cottflzmatioB of the preccdii^ remarks, a^as fully expressive of the aothoi'e views oa 
riiis subject, the following quotation is taken from the preface to Pestalozzi's system : 

" The Pestalazziam plan of teaching tailhrnetie, as one of the great branches of the malh» 
■atics, when communicated to children upon the principles detailed in the following pages, 
needs not fiear a comparison wiin her more fiivored sister, Geoaufry, either in preasion o< 
ideas, in deameas and certainty of demonstration, in practical atility, or in the sublime de 
dnctiou of the most interesting truths. 

** hi the rcnlar order of instniction, arithmetic ought to take precodeKce of geometry, •• 
k hai a more unmcdiale eonnection with it than some are willing to admit It h the tdcBot 
which the mind makae «se of in measuring all things that are cwMhIeof aiq^mentation or 
dimination ; and, when rationally tauf^t, affords to the voathni vdnd tbt most advaata- 
feoai ezereiie of its reaaoninf powers, and that fSnr which Ae hoama Ititatlect heaimm 
mdjr rip«, wUl« the more adraaeed parli of it may try 1h« oaargiat of tihe noet rig •mil* 
«MMlWid«adonlMrffai»- __ 
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ARITHMETIC. 



ADDITION. 

1 1.* 1. How many little fingers have you on your rigkt 
hand ? How many on your left ? How many on both ? 

2. How many eyes have vou ? 

3. If you have two apples in one hand, and one in the 
other, how many have you in both ? How many are two and 
one, then, put together ? 

4. How many do your ears and eyes make, counted to* 
gether ? 

5 If you have two nuts in one hand, and two in the other, 
how many have you in both ? How many do two and fm 
make, put together ? 

6. If you have three pins in one hand, and James puts 
another in, how many will you have in your hand ? How 
many are three and one then ? 

7. If you have three pins in one hand, and James putsv 
two more in, how many will you have in your hand ? How 
many are three and two then ? 

8. If you have four apples in one pocket, and two in the 
other, how many will you have in both ? How many are 
four and two then ? 

9. Thomas has four cents, and William has three; how 
many have they both together? Ho« many are four and 
(hree then ? 

10. You ha^e five pins in one hand, and three in th« 



* The questions Is IT I and IT TI are intended for very yoang childven 
Older pttpils may omit these. But the two remaining sections, and the foof 
tables, will claim an attentive perusal 

1 



2 ARITHM£TIC. 

other ; how many have you in both ? How many aie live 
and three then ? 

11. You have four nuts in one hand, and four in the other; 
how many have you in both ? How many are four and four 
then? 

12. If you count the fingers and thumb on one hand, and 
only the fingers on the other, how many will they inake? 
How many are five and four then ? 

13. How many fingers and thumbs have you on both hands? 

14. James has five marbles, and Thomas five; how many 
have they both ? How many are live and five then ? 

15. How many cents wcyld it take to buy two whistles, if 
one cost six cents, and the other four ? How many are six 
and four then ? 

16. If you have eieht pins on one sleeve, and two on the 
other, how many will you have on both? How many are 
eight and two then ? 

17. How many legs have two cats and a bird ? 

18. If 1 should give you six cents, and you should find 
live, how many would you have then ? How many are six 
and five then ? 

19. If you count all your fingers, thumbs, and nose, how 
many will they make ? 

20. If you buy a picture-book for ten cents, and a pear 
for two cents, how many cents will pay for both? How 
many are ten and two then ? 

21. How much money would you have, if your father 
should give you seven cents, and your brother six ? How 
many are seven and six then ? 

22. If you have seven pins in one hand, and seven in the 
other, how many will you have in both ? How many are 
seven and seven then ? 

23. A man bought a chair for three dollars, and a looking- 
glass for twelve ; how much did be give for both ? How 
many are three and twelve then ? 

24. You give thirteen cents for a spelling-book, and three 
for an inkstand ; how much do they come to ? How many 
are thirteen and three ? 

25. Count one hundred. 

One II i5ix 6 

Two 2 Se ven 7 

Three 3 Eight 8 

Four 4 Nine 9 

Five 5 Ten 1^ 
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Eletea 11 

Tweive 12 

Thirteen 13 

Fourteen 14 

Fifteen 15 

Sixteen 16 

Seventeen. 17 

Eighteen 18* 

Nineteen 19 

Twenty 20 

Twenty-one 21 

Twenty-two 22 

Twenty-three 23 

Twenty-four 24 



Twenty-five 25 

Twenty -six 26 

IVenty-seven , 27 

Twenty-eight 28 

Twenty-nine 29 

Thirty 30 

Thirty-one, &c 31 

Forty.. 
Fifty... 
Sixty . . 
Seventy 
Eighty. 
Ninety, 



40 

50 

60 

70 

80 

90 

One hundred 100 



JVbCtf.— The papn is to recite the above, with the written numbers covered 
over. The answers to the following questions are to be given by writing them 
dbwn on the slate at recitation, to test the papii*s knowfedgeof nombenfrora 
one to one hnndred. 

26. Write down in proper figures. Four; Seven; Ei^ht; 
Twelve ; Eighteen ; Twenty-two ; Thirty-two ; Forty-hve ; 
Forty-nine ; Fifty-six ; Fifty-nine ; Sixty -three ; Seventy -five ; 
Eighty-seven; Ninety-two; Ninety-seven; Ninety-nine. 

27. James has seventy-eight cents, and Rufus eighty- 
seven cents ; which has the most ? 

28. Thomas has fifty-nine dollars, and William sixt^^-nine ; 
which has the most.' Which is the most, eighty-nine, or 
ninety-nine ? Forty-seven, or seventy-four ? 

29. Repeat the 
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Questions on the TMe, 

30. How many are 2 and 5 ? 2 and 7 ? 2 and 10 ? 2 and 
12 P Sands? 3 and 9 ? 3 and 12? 4 and 2? 4 and 6? 4 
and 8 ? 4 and 10 ? 4 and 12 ? 5 and 3 ? 5 and 5 ' 6 and 9^ 



MENTAL EXERCISES. » 

5 and II ? 6 and 4 ? 6 and 7 ? 6 and 10 ? 6 and 12 ? 7 and 
2? 7 and 4? 7 and 7 ? 7 and 9? 7 and 12? 8 and 2: 9 
and 5 ? 8 and 7 ? 8 and 9 ? 8 and 10 ? 8 and 12 ? 9 and 6 ? 
9 and 9 ? 9 and 12 ? 10 and 3 ? 10 and 4 ? 10 and 6 ? 10 
and 8? 10 and 11? 10 and 12? Hands? 11 and 5? 11 
and 6 ? 11 and 9 ? 11 and 12 ? 12 and 3 ? 12 and 6 ? 12 
and 9 ? 12 and 12 ? 

JtTote.—'ThB design of the foregoins and foUowinff qneitkuii is to pceveat 
the scholar fiom resting satisfied with sajring his table merely by lotcv which 
ftequentiv hai^ns. For, if he can coant, he will say it, witboot maJdng a 
single additlea in his nind. 

31. You borrow 12 dollars at one time, and 2 at another ? 
how much have you borrowed in all ? How many are 12 
and 2? 

32. William has 11 cents, and James 11 ; how many do they 
both have ? How many are 11 and 11 ? 

33. A man bought a cart for 13 dollars, and a plough for 
7 dollars ; how much did he pay for both ? How many are 
13 and 7 ? 

34. A man bought 10 bushels of rye for 15 dollars, 6 
bushels of apples lor 6 dollars ; how much did he pay for 
both ? How many are 15 and 6 ? 

35. William has 4 marbles in one pocket, 6 in the other, 
and 3 in his right band ; how many has he in all ? How 
many are 4, 6 and 3 ? 

36. Peter gave to his companions apples as follows; to 
James 7, to I&nry 9, to William 10 ; how many did he give 
away ? How many are 7, 9 and 10 ? 

37. Rufus has 12 cents, James 12, and Thomas 2 ; if Ru- 
fus and James should give Thomas all their cents, how many 
would Thomas have ? How many are 12, 12 and 2 ? 

38. You give 16 cents for a knife, 4 cents for an inkstand, 
and 5 for a lead pencil ; how much will all of them come to ? 
How many are 16, 4 and 5 ? 

39. Your brother William gave you 19 cents, your brother 
John 10, and your cousin 2; now many did you have gives 
you in all ? How many are 19, 10 and 2 ? 

40. How many are 6 and 4 ? 16 and 4 ? 26 and 4 ? 36 
and 4 ? 46 and 4 ? 56 and 4 ? 66 and 4 ? 76 and 4? 86 and 

4 ? 96 and 4 ? 10 and 5 ? 20 and 5 ? 40 and 5 ? 70 and 5 ? 
80 and 5? 6 and 10? 6 and 40? 6 and 70? 7 and 3 ? IT 
and 3 ? 37 and 3 ? 57 and 3 ? 77 and 3 ? 97 and 3 ? 5 andi 

5 ? 5 and 10 ? 5 and 15 ? 5 and 20 ? 26 and 5 ? 30 and 5 ? 
45and5? ^Oand 5? 75aod5? 95and5? 8aad4? 1^ 

1* 
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and 4? 28 and 4? 38 and 4? 48 and 4? 58 and 4? 88 and 
4 ; 78 and 4 ? 88 and 4 ? 98 and 4 ? 9 and 3 ? 19 and 3 ? 
29 and 3 ? 49 and 3 ? 79 and 3 ? 89 and 3 ? 6 and 5 ? 6 and 
15 ? 6 and 25 ? 6 and 35 ? 6 and 45 ? 6 and 65 ? 6 and 85 ? 
6 and 95 ? 



SUBTRACTION. 



^ IL 1. If you should lose one linger from one hand> bow 
many would you have left on that hand I How many are 4 
less one ? Why ? Ans. Because 1 and 3 are 4. 

2. If you have 5 cents, and give away 2, how many will 
you have left ' How many are 5 less 2 then ? Why ? 

3. If you shut hoth your little fingers, and leave the other 
fingers open, how many will he open ? How many are 8 
less 2 ? Why ? 

4. If you have 8 cents, and lose 3, how many will you 
have left ? How many are 8 less 3 ? Why ? 

5. If you have 9 cents in a hox, and take out 4, how many 
will be left in the box ? How many are 9 less 4, or 4 from 
9 ? Why ? 

6. You borrow 8 pins, and pay 4 ; how knany do you still 
owe ? How many are 4 from 8 then ? Why ? 

7. If you have 12 dollars, and lose 2, how many will you 
have left ? How many are 2 from 12 then ? Why ? 

8. A man, owing 20 dollars, paid 16 ; how many remain 
to be paid ? How many are 16 from 20 then ? Why ? 

9. You gave 18 cents for an inkstand, and sold it for 16 
cents ; did you make or lose, and how much ? How many 
are 16 from 18 then ? Why ? 

10. Your papa gave you 9 dollars, and you gave your 
brother 5 ; how many had you left ? How many are 5 irom 
9 then ? Why ? 

11. William bought a knife for 20 cents, and sold it for 
22 ; how much did ne make in trading ? How many are 20 
ifrom 22 then ? Why ? 

12. A man bought a barrel of molasses for 15 dollars, and 
sold it for 19 ; how much more than he gave for it did he 
sell it for ? How many are 15 from 19 then ? Why ? 

13. William has apples in both pockets; in one pocket 
he has 11, in the other 18 ; how many has he in one pocket 
more than in the other? How many are 11 from 18 then.' 
Why? 
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14. A boy gave 17 cents for some picture-books, which 
were worth no more than 10 cents; how much more than 
their worth did he give for them ? How many are 10 from 
17 ? Why ? 

15. A man bought a cow for 13 dollars, and a calf for 3 ; 
how much more did the cow cost than the cedf ? How many 
are 3 from 13? Why? 

16. A man bought a barrel of flour for 17 dollars, and, 
nut proving so good as he expected, he could sell it for no 
more than 13* dollars; how much dki he lose on it? How 
many are 13 from 17? Why? 

17. A man bought a barrel of beef for 20 dollars, and, be- 
ing damaged, he is obliged to lose 12 dollars on the sale of 
it ; how much did he sell it lor? How many are 12 from 20 
then ? Why ? 

18. How manyl^ will 4 chairs have to stand on, if 1 
have 3 broken legs ? How many are 3 from 16 ? Why ? 

19. 20 birds light on a tree ; if 6 fly ofl*, how many are left 
on the tree ? How many are 6 from 20 ? Why ? 

20. Suppose you and William lose a finger apiece, how 
many fingers will you both have then ? How many aie % 
from 16? Why? 

21. If you have 25 cents, and give 20 for a knife, and the 
nest for some marbles, how many cents will the marbles cost ? 
How much more will the knife cost than the marbles ? How 
many are 20 from 25 ? 5 from 20 ? Why ? 

22. A poor man had 16 bushels of rye given him; bis 
eldest son gave him 10 bushels, and the youngest the rest: 
how many bushels did the youngest give him ? How many 
did the elder give him more than the younger ? How many 
are 10 from 16 ? 6 from 10? Why ? 

28. 28 boys were sliding on the ice, which breaking, all 
but 4 fell in and perished ; how many lost their lives ? How 
many are 4 from 28 ? Why ? 

24. Repeat the 
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Queaiom on the TabU, 
25. How aiany does 2 from 8 ieave ? 2 hom |0 ? 2 from 
12 ? 2 from 15 ? 2 from 20 ? 2 from 24 ? 3 from 7 ? 8 from 

10 ? 3 from 12 ? 3 from 18 ? 3 from 19 ? 4 from 8 ? 4 from 
9 i 4 from 13 ? 4 from 15 ? 4 from 18 ? 4 from 20 ? 5 from 
10? 5 from 14? 5 from 17 ? 5 from 20 ? 5 from 25 ? 6 
from l)if 6 from 18 ? 6 from 20 ? 6 from 26 ? 7 from 14 ? 

7 from 21 ? 7 from 23 ? 8 from 10 ? 8 from 12 ? 8 from 15 ? 

8 from 16 ? 8 from 19 ? g kom 20 ? 9 froip 12 ? 9 from 15 ? 

9 kam 18 ? 9 from 20 ? 9 from 22 ? 10 from 15 ? 10 from 
17 ? 10 from 19 ? 10 from 20 ? 10 from 22 ? 10 from 25 ? 

11 from 15? 11 fiom 18 ? 11 from 19 ? 11 from 22r 12 
from 14 ? 12 from 16 ? 12 from 19 ? 12 from 24 ? 

Practical Questions on the Table. 

96. If fwk i^uy 15 cents worth of t^pe, and give the shop- 
keeper a pistareen, or seventeen cent bit, how many cents must 
you have in chaiige ? How many are 15 from 17 ? Why ? 

27. If vou had 17 fingers, how n^any would you have more 
than you have now ? How many are 8 from 17 ? \^y ? 

28. A man had to travel 24 miles, but has travelled all but 
4 ; how many miles has he journeyed ? How many are 4 
from 24 ? Why ? 

29. 20 children are in a class, und the 8 best are put into a 
higher class ; how many are left in the lower class ? How 
many are 8 from 20 ? Why ? 

30. If you have 25 cents, and should give 10 cents for a 
ruler, and 10 for a top, how many cents will you have left > 
How many do 10 and 10 from 25 leave ? Why ? 
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31. You have 16 apples, and give 5 to your nster, 5 to 
your brother ; how many will you have left ? How many do 
6 and 5 from 16 leave ? Why ? 

32. A man bought a mirror loi 12 dollars, for which he 
gave 6 bushels of corn, worth 5 dollars, 3 bushels of potatoes, 
worth 1 dollar, and the rest in money ; how much did he pay ? 
How many do 5 syad 1 from 12 leave ? Why ? 

33. The distance from Boston to Walpole is 20 miles; 
after you have arrived at Dedham, which is 11 miles from 
Boston, how many more miles will you have to travel to reach 
Walpole ? How many are 1 1 from 20 ? Why ? 



MUIiTDPLICATlON. 

% HI. 1. If I give ^ou 2 pins at one time, and 2 «t another, 
how many pins shall 1 give you ? How many are 2 times 2 then ? 

2. How many legs have 2 chairs ? How many are 2 times 4 .^ 

3. How many eyes have 6 Hrds ? How many 7 ? How 
many 8 ? How many are 2 times 6 ? 2 times 7 ? 2 times 8 ? 

4. I hold my hand out, and you put 3 pins in it, William 
3, and James 3 ; how many pins will I have ? How many 
are 3 times 3 ? 

5. If 1 put in your pocket 4 apples at 3 different times, 
how many apples will you have in your pocket? How many 
are 3 times 4 ? 

6. If I should give you 4 apples at 4 dSierent times, how 
many apples will you nave ? How many are 4 tines 4 ? 

7. If 1 give 2 cents for one orange, how many cents musl 
I give for 8 ? How many are 2 times 8 ? 

8. How many cents will buy 10 marbles, if I cost 3 cents? 
How many are 3 times 10 ? 

9. If you give 4 cents for a yard of tape, how many cents 
will buy 3 yaids ? How many 4 ? 5 ? 6 ? 7 ? How many 
are 4 times 3 ? 4 times 4 ? 4 times 5 ? 4 times 6 ? 4 times 7? 

10. What will 5 picture-books come to, at 2 cents apiece ? 
What will 6? 7? 8? 9? 10? 11? 12? How many are 
5 times 2 ? 6 times 2 ? 7 times 2 ? 8 times 2 ? 9 times 2 I 
10 times 2 ? 11 times 2 ? 12 times 2 > 

11. What will 2 marbles cost at 3 cents apiece? Will 3 
marbles? Will 4 ? Will 5? Wills? Will 7 ? Will 8 
Will 9 ? Will 10 ? Will 11 ? How many are 3 times 2 
3 times 3 ? 3 times 4 ? 3 times 5 ? 3 times 6 ? 3 times 7 
3 times 8 ? 3 times 9 ? 3 times 10 ? 3 times 11 ^ 
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Practical Quedions on the TdMe. 

13. How many cents will buy 8 books, if 1 cost 2 cents ? 
How many will buy 3 books? 5 books ? 8 books ? 10 books ? 
12 books ? 

14. How many cents will 10 yards of ribbon come to, at 2 
cents for 1 yard ? At 3 cents ? 5 cents ? 9 cents ? 12 cents ? 

15. What are 2 barrels of flour worth, if 1 be worth 11 dol- 
lars ? What axe 3 barrels worth ? What are 5 ? What are 
7? What are 9? What are 11? What are 12? 

16. What will 7 pair of shoes come to, at 5 doUais a pair ? 
What will 8 pair ? What will 10 pair ? What will 12 pair ? 

17. What will 9 yards of broadcloth come to, at 6 dollars 
a yard ? At 7 dollars ? At 20 dollare ? 

18. There are 8 furlongs in 1 mile ; how many are there in 
6 miles ? In 7 ? In 9 ? In 11 ? In 12 ? 

19. There are 12 inches in 1 foot; how many ave there in 
2 feet? In 5 feet? In 6 feet? In 12 feet? 

20. If a man earn 7 dollars in one week, how many doUara 
will he earn in 2 weeks ? In 4 ? In 6 ? In 8 ? In 10? In 
11? In 12? 

21. If 1 bushel of clover-eeed cost 12 dollars, what will 2 
oushels cost? What will 3 bushels? 5 bushels ? 7 bushels ?« 
9 bushels ? 11 bushels ? 12 bushels ? 

22. If you travel 5 miles in 1 hour, how far can you travel 
in 2 hours ? In 4 ? In 8 ? In 10? In 12 ? 

23. William and James performed a piece of work tneether 
in 6 days ; how many days will it take William to & the 
same work alone ? 

24. If you pay 8 dollars for 1 quarter's tuition, what will 
2 quarters come to ? What will 3? 5? 7? 9? 11? 12? 

26. If the interest of 1 dollar for 1 year is 6 cents, what is 
the interest of 2 doliass for the same time Of 3 ? Of 6 
Of 8? Of 10? Of 12? 



MENTAL EXERCISES. IS 

26. If you pay 3 dollars for 1 week's board, what will 2 
weeks come to ? What will 3 ? 5 ? 8 ? 10 ? 12 ? 

27. II you give 5 apples for 1 orange, how many apples 
will buy 2 oranges ? How many 3 ? How many 5 ? iiow 
many 6 ? How many <9 ? How many 10 ? How many 12 ' 



DIVISION. 

V IV. 1. Divide 6 apples between 2 boys, and tell me 
how many each will haTe. How many times 2 in 6? Why? 

Ans. Because 2 times 3 are 6. 

2. Divide 10 pins between 5 boys, and tell me how many 
each will have. How many times 5 in 10 ? Why ? 

3 If you wish to divide 8 oranges between your 2 little 
Kisters, how many would each have ? How many times 2 in 
8 ? Why ? 

4. A man divides 14 peaches between 7 of his children ; 
how many will they have apiece ? How many times 7 in 
14? Why? 

5. 14 cents were eiven to 2 poor boys ; how many cents is 
that for each boy ? How many times 2 in 14 ? Why ? 

6. If 1 orange cost 6 cents, how many oranges will 18 
cents buy ? How many times 6 in 18 ? Why ? 

7. If it cost 6 cents to go in and see the wax figures, how 
many times can you go in for 30 cents ? How many times 6 
in 30? Why? 

8. 8 boys found 48 cents, which they agreed to divide 
equally between them ; how many will each have ? How 
many limes 8 in 48 ? Why ? 

9. Isold 8 lead pencils for 80 cents; how much is that 
apiece ? How many times 8 in 80 ? Why ? 

10. 10 men foand a pocket-book containing 100 dollars: 
how many dollars will each have, if the money be equallv 
divided between them ? How many times 10 In 100 ? Why ? 

11. There are 4 weeks in a month ; how much will a man 
have a week, that has 48 dollars a month ? How many times 
4 in 48 ? Why ? 

12. 12 men, by contract, are to have 96 dollars for ptrform- 
ing a piece of work ; how many dollars is each man's part * 
How ms^ny times 12 in 96 ? Why ? 

13. There are 4 quarts in a gallon ; what is a quart of mo- 
lasses worth, when a gallon is worth 32 cents ? How many 
times 4 in 32 ? Why ? 
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14. An older brother distributed 60 picture-bookfi between 
his 6 younger brothers ; how many <ud each have ? How 
many times 6 in 60 ? Why ? 

15. 108 cents are to be equally divided between 9 children ; 
how many will that be apiece ? How many times 9 in 108 ' 
Why ? 

16. 132 bushels of com are to be divided equally between 
12 poor men ; how many will each man have ? How many 
times 12 in 132? Why? 

17. 12 men eneage to do apiece of work for 144 dol'ars; 
what will be eadi man's part of the money? How many 
droesl2inl44? Why? 

18 Eepeatthe 

BIVISION TA1II.1:. 
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Practical Queitums on iht Taih, 

19. If 12 yards of tape cost 24 cents, what will one 3raiit 
cost? 

20. If you give 2 cents for an apple, how many can you 
hay for 4 cents ? How many for 6 cents ? For 10 cents ? 
For 14 cents ? For 18 cents ? For 20 cents ? 

21. If 1 lead pencU cost 3 cents, how many can you huy 
for 6 cents ? For 9 cents ? For 18 cents ? For 21 cents ? 
For 24 cents ? For 30 cents } For 36 cents I 

22. If 4 cents will buy one orange, how many oranges 
will 8 cents buy? How many 16 cents? How many 24 
cents ? How many 32 cents ? How many 40 cents ? How 
many 48 cents ? 

23. If the stage fare be 5 cents a mile, how far may you 
be carried for 10 cents ? For 15? For 20? For 25? For 
30? For 35? For 40? For 50? For 60? 

24. If 6 cents will buy 1 pine-apple, how many will 12 
cents buy ? Will 24 ? WiU 36 ? Will 48 ? WiU 48 1 
Will 60? 
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25. If a small slate cost 7 cents, how many slates will U 
cents buy? Will 28? Will 35? WUl 56 ? Will 63 ? 

26. u a writing-book cost 8 cents, how many writing- 
books will 16 cents buy ? 24 cents ? 40 cents ? 56 cents ? 
80 cents ? 96 cents ? 

27. How many spelling-books will 18 cents buy, if 1 cost 9 
cents ? WUl 27 ? Will 36 f Will 46 ? Will 64 ? Will 72 ? 

28. How many fish can you buy for 20 cents, if 1 cost 10 
cents? How many for 40 cents? For 60 cents? For 100 
cents ? For 110 cents ? For 120 cents ? 

29. If you pay 11 cents for an inkstand, bow many can you 
buy for 22 cents? For 33 cents? For 65 cents? For 88 
cents ? For 1 10 cents ? For 182 cents ? 

30. Bow many pounds of butter can you buy for 24 cents, 
when the price is 12 cents for 1 pound ? How many pounds 
for 36 cents? For 60 cents? For 108 cents? For 132 
caats ? For 144 cents ? 

Practical Questions on the Foregoing* 

1. A boy, bavinff 18 apples, save them to his companions, 
as follows ; to WilLam 4, to Rufus 6, and to Thomas 5 ; kow 
many did he give away in all, and how many had he left ? 

2. Thomas gave to one of his companions 6 peaches, to 
another 3, to another 2, and sokl 3 ; how many had he at first ? 

3. A man bought a wacon for 17 dollars, and gave 6 doU 
lars to have it repaired, Uien sold it Jbr 26 doliars; how 
much did he make oy the banain ? 

4. A man bought a horse for 25 dollars, and, to pay for it, 

gBLve 6 bushels of r3re, worth 6 dollars, and the rest in money ; 
ow much money did he pay ? 

5. Rufus, havmg 20 cents, bought a book for 12 cents, and 
a knife for 6 cents ; bow much more did the book cost than 
the knife ? and how many cents had he left ? 

6. What is the cost of 5 yards of cloth, at 4 dollars a yard ? 
At 3 dollars > At 7 dollars ? At 2 dollars ? At 8 dollars ? 
At 9 dollars ? At 12 dollars ? 

7. If 1 lemon be worth 3 apples, bow many lemons are 6 
apples worth ? Are 12 apples worth ? Are 18 apples worth ? 
Are 24 apples worth ? Are 36 apples worth ? 

8. How many barrels of fiour, at 8 dollars a barrel, can 
you buy for 16 dollars ? For 48 dollars ? For 96 dollars ? 
For 80 dollars ? 

9. How many are 2, 8, and 5 ? Are 4, 2, and 6 ? Are 
8, 8, and 2 ? Are 9, 3, and 4 ? Are 10, 8, and 2 ? Are 6» 
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4, 3, and 2 ? Are 4, 3, 2, and 1 ? Are 7, d, 8, and 2 2 Are 
8, 9, and 10? Are 12, 11, 10» and 9? 

10. How many are 6 limes 3 ? 6 times 4 ? 6 times 7 ? 
7 times 8 ? 9 times 7 ? 12 times 7 ? 9 times 5 ? 8 limes 7 ? 
7 times 6 ? 7 times 9 ? 12 times 11 ? 8 times 5 ? 3 time* 
7? ,12 times 12? 

n'. How many times 2 in 12 ? 2 in 18 ? 2 in 24 ? 3 in 
6? 3 in 12? 3 in 36? 4 in 20 ? 4 in 32 ? 4 in 48 ? 5 
in 25 ? 5 in 35 ?. 5 in 60 ? 6 in 36 ? 6 in 48 ? 6 in 72 ? 
7 in 14 ? 7 in 56 ? 7 in 84? 8 in 40 ? 8 in 96? 9 in 
36 ? 9 in 108 ? 11 in 22 ? 11 in 55 ? 11 in 132 ? 12 in 
144? 

Mote." Younger pnpUs should be required to review atid dwell on Ihe pr9* 
ceding questions for illustration, and the taMes, till their sokttiotta to mtuA$ 
perfectly familiar. 



If V. Q. When 1 say to you, ** Oite me that botdc/^ do 1 mean on* I 
or more thnn one 1 

Q. When we speak of a single thing, theUf what is it called t 

A. A unit, or one. 

Q. Wh»t are one unit and one more, or one and one, called ? 

Q. What are. two Qnils and one more, or two and one ealted 1 

Q. What are three Units and one more, or thKe and one called 1 

Q, W^hat are four units and one more, or four and one, called t 

Q. What are five units apd one more, or fire and one, called 1 

Q. What are six units and one more, or six and one, called 1 

Q. What are seven units and one more, or seven and one, called f 

Q. What are eight unit8 and one more, or eight and one, called 1 

Q. What are nine units and one more, or nine and qne, called ? 

Q. Now, to be otrtiged always to write these numbers out in words, WoftM 

be very troublesome : to prevent this, how do we soMetlAei eyapir^' M 

ourabers one, two, Jbc., n|» to thotfsandk, miUione, 4u. 7 

A, By letters. 

^. What dow tbn l«fMr I ftttud for? 

A. One. 

Q. What de«8 the letter V stand for 1 

A. Five. 

Q. What doea the letter X vsai fori 

A. Ten. 

q. Wlmt dees Ibis l«ttte LslafMl for V 

A. Fifty. 

^ What doct flM kftter C stand ftff 

A. One hundred. 
2* 
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^, What do«t the letter D stand for t 

A. Five hundred. 

Q. What does the letter M stand for 1 

A, One thousand. 

O. Yoa said that V stands for five ; suppose yoa pHace the letter I befoie 
the V, thus, IV, what will both these letters stand for then 1 

A, Only four. 

Q. What, then, may be oonsidersd as a role for deteraslniagthe value of 
these letters 1 

A, A letter standing for a smaller number, and be- 
fore a larger, takes out its value from the larger. 

Q. One X stands for ten ; what do two X*s stand for t 

A. Twenty, 

Q. What, then, is the Talne of a letter repeated 1 

A. It repeats the value as often as it is used. 

^. How many letters do we use for e^ressiag nnmbers 1 

A. Seven. 

O. Will you name themt 

A, I, V, X, L, C, D, M. 

Q. What is this method of expressinf ninnbws by letters called t 

A, The Roman method. 

Q. Why called Homan 1 

A. Because the Romans invented and used it. 

Repeat the 



ROMAN TABI.E. 



One ^ I. 

Two 11. 

Three III. 

Pour IV. 

Five V. 

Six VI. 

VII. 

VIIL 

IX. 

X. 

XL 

XII. 



Seven- • • • • • 

Eight 

Nine .,,.,,., 

Ten 

Elevea 

Twelve ............ 

Thineea XIII. 

Pourtcen XIV. 

Fifteen XV. 

Sixteen XVI. 

Seventeen ....XVII. 

Eighteen XVIII. 

Nineteen XIX. 

Twenty XX. 

Rigbteen hundred and forty-five 



Thirty . - 

Forty • . 

Fifty... 

Sixty . . 

Seventy 

Eighty.. 

Ninety 



..XXX. 

...XL. 

L. 

...LX. 

..LXX. 

LXXX. 

. .XC. 



One hundred C. 

Two hundred CC. 

Three hundred CCC. 

Ponr hundred • • • • 'CD. 

Five hundred D. 

Six hundred DC. 

Seven hundred DCC. 

Eight hundred DCCC. 

Nine hundred CM. 

One thousand M. 

Fifteen hundred MD. 

Sixteen hundred MDC. 

Two thousand MM. 

MDCCCXLV. 



NUMERATION. H 

VTI. W*kftv«fttliort0r metfiod ttill, whieli li la i«y.9BMnl mm, m 
will qvew fey okMnring wliat follows:— 

A nnit, or one, is written 1 

Two 9 

Thrae • • • 8 

Four 4 

Five 5 

Six 6 

^ Seven .7 

Eight 8 

Nine • 9 

•Q. What are these chajracters called 1 

,A, Figures. 

Q. By what other mune «re they sometlBMS cASedl 

A.' The 9 digits. 

Q. What is this method of expressing nmnben called 1 

A. The Arabic method. 

Q. Why so called 1 

A, Because the.Arahs are supposed to have inyent- 
ed it.* 

Let me see yon write down on the slate, in flgures, the nvmbeis one, twe, 
three, four, five, six* seven, eight, nine. 

Q. To express ten, as we have no one character that will do i^ whal tvw 
characters do we make «se (^ to represent this number 1 

A, The first character, 1, and or cypher ; thus, 
10. 

Q. What place dees the 0, or dpher, is this case take t 

A, The units' place. * 

Q. What place does the flgweltahaf 

A. A new place. 

Q. What is thte new place called 1 

A. The tens' place. 

q. Write down hi figures, on the slate, the uiaiberteB; wfm take gw»y 
tne 1, and what will be left 1 

A. Nothing but 0, or cipher. 

Q. What is the value of this 0, or cipher, thus standiag alone 1 

A. No value. 

«. Now place the at the right of the flgnre 1, and what will it bectHoe t 

* Q. How was it obtained (hwi the Arabs 1 

jI. The Moon communicated it to the Spaniards, and John of Basingstoke^ 
Archdeacon of Leicester, introduced it into England ; hence its Introductkm 
kite ow own country. 

S. About what time was it introduced into England 1 
About the middle of the eleventh century. 
SHow extensively is it now used 1 
. All over the civilised world. 



AurriiMKTie 

A, Ten (10). 

Q. How many timet U tlM flgora 1 iiiGratMd ^ tbtO, « 

A, Ten times. 



Q. What eflbct, tlMB, lias ft dpiMr, Is aU gmm, wImb plMti at te i^H 
ofllgues? 

A, It increases the value ten times. 

Q. Ilk whatproportloB l» this ineraaM mlM to tet 

A, Tenfold proportion. 

As yom have probAb< y learned by thU tima hoi^" to write dowa taa In flvntt. 
bv the help of a cipher, and learned also the value of thUi dpbar. w« will now 
proceed to higher niunben ; and to begin: let mm wa yo« wtm dowtt tai 
flgiuroi, on the elate* the following numbers, viz. 

One ten aad one unit, or eleven 11 

One ten and two units, or twelve Id 

One ten and three units, or thirteen 13 

One ten p od foor units, or fourteen 14 

One ten and five units, or fifteen 15 

One ten and six anits, or sixteen 16 

One ten and nvm units, or seventeen ••••17 

One ten and eight units, or eighteen 18 

One ten and nine units, or nineteen 19 

Two tens or twenty ••••♦. .30 

Three tens • or thirty * • •' 39 

Four Una* or forty 40 

five tens or fifty 60 
ix tens or sixty 60 

Seven tens or seventy 70 

Eight tens or eighty 80 

Nine lens or ninety 90 

Ten tens • -or one hundred* 100 

Q. Here we see the value of the e(pfaer anin ; finr, by placing 8 cipher at 
the right of ten, it becenMa one hundred (MO), that la, ten tens : should we 
place another cipher still at the right of the 100 (thus, 1000), what would H 
become? 

A, One thousand (1000) 

Q' From what you have now seen of the value of Agues, what nay t 
and 5 be made to stand fori 

ii. 25 (» 52. 

Q. What is this difibrent lvalue called, which arises ftom Hm 
placed or located differently t 

A, Their local value. 

42. What would be the value af llie llv» wfltlaa 

A. Simpij 5. 

Q. What Is the value, then, of a flgme staiidtaif 

A, The simple yalue. 

Q. How anuy values do ikgniaa appnr to hawf 

i. Two. 
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A, Simple and local. 

Q. Now, M it takes 10 units to make one ten, or one in the next left haad 
place, and 10 tens to make 100, how do figures appear to incNaae by haUig 
removed one place fiurther to the left 1 

A, In a tenfold proportion, from right to left. 

Yon must have acquired, by this time, some considerable knowledge of 
fi(iures ; let me exaoiine you a little ; and, in the first place, let me see yoB 
write down on the slate the figure i. 

Q' What do you call it 1 

A, 4 units. 

WiltM at the left of the 4, the figure 3 (thus, 34). 

Q. What do you call them both, and how an tlwy iwd 1 

A, 4 units and 3 tens read thirty-four. 

Write at the left oC tiM 34 ttw figowS (thus, 834). 

Q What do you call the three figures now, and how are they read t 

A. 4 units, 3 tens, and 8 hundreds, read eight hun- 
dred and thirty-four. 

Write at the left of 834 the figure 1 (thus, 1834). 

Q. What do you «aii lie 4 flguMS uow, aid ho« IMMll 

A. 4 units, 3 tens, 8 hundreds, and 1 thousand, read 
one thousand eight hundred and thirty-four. 

Q. We have now been combining, or placing fignras together, till we have 
obtained the number 1834, representing the number of years it is sinco Christ 
appeared on earth, to the present time. We might eontinue to put figures 
together in this way, that would express highiBr numbers still, up to Ullions, 
frc. That you may be able to form some idea of the power of figures, let me 
tell yuu that there is not a billion of seconds in tlurty years ; notwitlistand- 
ing that there are 00 seconds in every minute, 60 minates in every hour, 
34 hours in every 4ay, and in a solar year, 365 days, 5 hours, 48 minutes, and 
about 48 seconds. Should we continue to go on as we began, in eombining 
more figures stUl, it would be very inconvenient : to avoid this, we have a 
role by which we can read almost any number of figures, ever so leuqipB. What 
is this rule called 1 

A, Numeration. 

Q. What is the reading or expressing a number by figures, as now sho^a 
•ailed 1 

A, Natation or Numeration. 



Q. From the above illustrations, how does it appear that yoB mast 
toniuieratel 

A, Begin at the right hand. 

Q, At which hand would yon beghi to ned t 

A. The left 
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■Q, Wb&t ii the fint flgoie at the i1({ht hand or Ant piMtt W lW 

A. Units. 

Q. What is the second figure, or second plaee, called t 

A, Tens. 

Q. What is the third place called 1 

A, Hundreds. 

Q. What is the fourth place calledl 

A, Thousands. 

Q. In reading, what valM do yoa gi^e those flgniee whkh wen 
units in nnmeratijig 1 , 

A. Units. 

Q. What value do yoaglve tens 1 

il. Tens. 

Q. What value do yoa give hnndiedsy thoonnds* Ibc.1 

A, Hundreds, thousands, &c. 

d, WHl yon repeat the JVW«cra<M» TUff, b e g innin g with valli^ 

iBCl 



NITHEBATION TABIiB. 




SI S » 



,000, 


,000, 


,000, 


,000, 


,000, 


,000, 


,000, 


8 0, 


9 0, 


1, 



rmi — 1 Billion. 
ra«i^200 Million. 
rmd — ^30 Million. 
Million. 
500 Thousand 
rMd — 60 Thousand 
rMd — 7 Thousand. 
rtu — 8 Hundired. 
rmd — Ninety. 
rmi — One. 



NUMERATION. 
Or J more conunoii/y, thuij 




1,2 3 4, 5 6 7, 8 9 1, 

Which, by puttliic their Talues totether, are read thw : 

One billion^ two hundred and thirty-fovur milHmy fiT« 
Hundred and sixty-seven thowandy. eight hundred and 
ninety-one. 

Questions on the Table. 

Q. What Is the vafne of 9 with one cipher on the right of it f What the 
valve of 8 with two ciphers ? Of 7 with three ciphers 1 Of 6 with toHU 
dphenl Of 5 with five ciphers 1 Of 4 with six ciphers 1 Of 3 with seteii 
dpherst pf 8 with eight ciphers 9 Of 1 with nine dphsn 1 

Q. What is the meaaiiig of mims t 

.4. To place after. 

4> What is the meaning of jm^ffo? 

A, To place before. ^ 

S^ Let the scholar write down, in figures, the answers to the foilowlBg 
9Pteti<Mis on his slate at lecitatlon. 

d How much does 1, with 1 dpher annexed, stand Ibr 1 

A, Ten. ♦ 

q, Whyt 

A, Because the 1 is tens, when I numerate. 

Numerate the 10^ and see. 

Q. What does 1 with 3 ciphers stand for 1 

A, One thousand. 

Q. Whyl 

A. Because, when I numerate, by saying ' Unite| 
tens, hundreds, thousands,' the 1 comes th« .jsands 

Q. What does 5 with five ciphers stand for 1 

A. Five hundred thousand. 



1 

I 
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Q Wbyt 

A. Because, when I numerate, the 5 comes hwH 

dreds of thousands. 

Numerate and see. 

Q. What does 8 with 6 eiphen stand for 1 

A. 8 millions. 

O. Why 1 

A, In numerating, the 8 comes millions. 

Numerate and see. 

Q. How do yuu read the fignres 034 1 

A. Six hundred and twenty-four. 

Q. Why do you say 6 hundred 1 

Q. What do the figures dSTS stand for 1 

A. Six thousand two hundred and seTenty-eight. 

O. How do yuu know that the 6 is 6 thousand 1 
Q. How do yon read the figures 56768 1 How do yon read flie ilgaiM 
97365 1 How do you read the 6gui«s 6543131 

Express in words the following numbers, 

JVoee.— The pupil may lean the valcw oi each soeceeding niimbtr bf a 
fcrmer one. 

8»£igbt. 

30 «* Thirty. 
70 

239 = Two hundred and thirty-nine. 
639 

5005 » Five thoosand and fiye. 
7007 

30002 » Thirty thousand and two. 
500e» lnm«. 

623029 = Six hundred twenty-three thousand and twenty 
928028 

6000066 = Six million and sixty^six. 
8000099 

75000100 s Sercnty-five million and one hundred. 
83000800 

Express in figures the following numbers 

Sixty. —One hundred and twenty-five. 
Three thousand three hundred and thirty-three. 
Three mi' on, three hundred thirty-three thonsandi thvM 
hundred and ihirty-three. 
Thiny million. 
Three hundred million and twenty-ftv6. 



SIMPLE ADDITION. 

Q, Will yon lepcat the following 

NUAUBRATION TAIIL.£ ) 

'^ ti '^ ^ i i ^ § 
.|;2 |;§ a^ s^ 5|« g-? 

s a .sna^T'CB ^SS ??ss .fits 

«S.^ 12,3 S^e S5. ©Sac «rS«^ « 
JSo^J COO'S Jfi-^fi JS-^oS «»>*-» JS*^a -2 

l-Sg 1-sg 1-S§ loS |-5| ^o| I « 

|gg 1-s i§^ |sB ls^ |£l isi 

al<§ :Sl.§ 5l^ a^^ |eSS 5^5 jS^;^ 

5 5 5, 5 5 5, 5 5 5, 5 5 5, 5 5 5, 5 5 5, 5 5 5. 

Q. Will you now repeat the combined valne of each Hgvie S wUeh Is 
prefixed to the foregoing Table 1 

■ A. Five hundred and fifty-five quifUilHon, five hun- 
dred and fifty-five quadrillUmj five hundred and fifty- 
five trillion^ five hundred and fifty-five bilH&n^ five hun- 
dred and fifty-five ndilkmy five hundred and fifty-five 
thowandy five hundred and fifty*five. 



SI]IIP]L£ AIHKTION. 

^ Vn. 1. You bought an oranse for 9 cents, and a melon 
for 15 cenU; what did you pay for both? 

2. James bought a top for 6 cents, a knife for 12 cents, and 
aft inkstand for 8 cents; how much did ^ey all come to ? 

3. Harry and James lost some money; James lost 20 cents, 
and Harry 12 ; bow much did both lose ? 

4. A buy laid out 10 cents in marbles, 8 cents in quills, and 
6 cents for a slate pencil ; bow much did he lay out m all 

5. You gave 40 cents for a Practical Arithmetic, 8 cents for 
a ruler, 9 cents for ui inkstand, and lose 6 cents ; how much 
money has gone from you ? 

6. A man save his children money in the foUowing man- 
ner ; to his oldest 3 dollars, to James 5 dollars, to Thomas 9 
dollars, and to his two daughters 4 dollars apiece ; how much 
did he give away ? 

* In like manner we may go flnom qumtiliiont to atxtillions, MpCtUmu, 
ottUlians, nenUiiens, deoiUums, tmdeeiuivntj dmothciUion* kc. 

3 
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7. A boy boueht 20 marbles for 20 cents, 6 peaches for 8 
cents, and 3 apples for 2 cents ; how much money did he lay 
out? 

8. A man bought a cart for 6 dollars, a plough for 2 dollars, 
a pair of steers for 9 dollars, and 2 acres of land for 8 dollars; 
how much did he lay out in all ? 

9. How old would you be, were your age double what ii 
now is ? 

10. If you had three times as many fingers and thumbs as 
you have now, how many would you have in all ? 

11. How many quarters to an apple, or anything : 

12. How many thirds to an applet or anytning ? 

13. If an apple, a number, or anything, is divided into 
4 equal parts, what would one of those parts be called? 
A. One quarter, or ^. 

14. In the above, if divided into 3 equal parts, what would 
one part be called ? 

15. If an apple, or anything, is divided into 5 equal parts, 
what would one part be called ? A, One fifth, or X, 

16. What would 2 parts be called ? A Two fifths, or J. 

17. What would 4 parts be called ? 

18. How many parts does it take to make 5 fifths ? A, 5. 

19. How many parts does it take to make the whole ? A. 5. 

20. W^hy is f the whole ? A, Because the whole of the 
apple was divided into 5 equal .parts? 

21. If |- of an apple cost 2 cents, what will a whole apple 
cost ? 

22. If ^ of an apple cost 1 cent, what will the whole cost r 

A*«te A.-'Of the two following tables, the fint Is to be addod ttom left to 
rl^t, tbas, 1 and 3 are 3 ; then the next line, thus, 1 and 3 dre 3, and 3 are 6; 
then the next line, thus, 1 and 3 are 3, and 3 are 6, and 4 are ten ; and thus 
with all the lines. 

The second is to be added Arom left to right, in^tbe same manner. 

The learner, in reciting either, is not to look on the book ; the ord«f of the 
figures being such as to render it unnecessary. 



23. Wlwl is the mm of thefdlomng numbers ? 



13 

133 

1834 

13345 

133456 

1334567 

13345678 

133456789 

13345678910 

1334567891011 

1834567891011 



IS 



Ji. 3 
Jt. 6 

Ji. 10 
ja. IS 

A, 31 

A. 98 

Am 36 

A. 45 
A, 55 
A* 66 
A. 78 



3 
3 
4 
5 
G 
7 



8 8 

9 9 
1010 

nil 

1313 



3 8 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 
1010 
1111 
1318 



8 3 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 
1010 

nil 

1318 



3 3 
3 3 



4 
5 



6 6 

7 7 

8 8 

9 9 
1010 
1111 
1818 



3 3 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 
1010 
1111 
1313 



3 3 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 
1010 

nil 

1318 



36 



A. 

A. 
A. 48 
A. m 
A. 78 
At o4 
A. 96 
A. 108 
A. 130 
A. 13B 
A. 144 



SIMPLE i^DITION. S7 

24. If ^ o! an apple be wc.th 1 cent, how mnch is a whole 
apple worth ? 

25. If ^ of a vesfiel be worth 1000 dollars, how much is 
the whole vessel worth i How much is ^ worth i 

26. If you give 300 dollars for \ ol a house, how much is 

the whole house worth ? How much is J worth ? 

27 H 4- of an apple cost 2 cents, what is the whole apple 
worth f 

28. If ^ of a factory be worth 2000 dollars, what is the 
whole worth ? 

29. 16 boys, throwing stones at an apple-tree, beat off a 

number of apples : says one boy. My part is -f^ , and I am 
entitled to one apple ; how many apples is -j^^ then ? How 
many ^V ? ^^^ many ^ ? How many \^ ? How many 
\^ ? How many yf ? 

30. 16 men caught so many fish, that they could not count 
them ; a bystander told one man that his part was 100, just 
Y^ of the whole ; how many fish would ^ be ? How many 

?\ ? How many y^ ? How many -JJ ? How many \i - 
low many fish did they catch in all ? 

31. John was born twenty years after James ? how old will 
James be when John is 21 ? 

32. When Joseph was 21, he married a wife that was 10 
years old when he was born ; how old was the wife when 
Joseph married ? 

33. How many are 7 and 9 ? 47 and 9 ? 87 and 9 ? 37 
and 9 ? 7 and 6 ? 27 and 5 > 57 and 6 ? 8 and 7 ? 48 
and 7 .' 68 and 7 ? 58 and 7 ? 78 and 7 ? 8 and 8 } 28 
and 8 ? 48 and 8 ? 58 and 8 ? 78 and 8 ? 98 and 8 ? 9 
and 9 ? 39 and 9 ? 59 and 9 ? 79 and 9 ? 69 and 9 ? 6 
and 6? 36 and 6 ? 56 and 6 ^ 76 and 6 ? 96 and 6 ? 106 
and 6 i 

^^ After the manner of the Inst examples, the papil should be taught to 
perfonn the following. Should he hesitate In any Instance, as, for example, 
in adding 8 to 88, just say to him, 8 and 8 are 16, and he will soon see thai 
86 and 8 are t^, there being a 6 in both cases. By this means, if he can add 
aty two numbers together, both under 10, he may be taught to add any num- 
ber smaller than 10 to any number laigev than 10. 

HCr The followlDC may be added by calling each finger a figure. Cara 
sl^nld be exercised, lest the learner give the total amount from Uie book, 
without making the individual additions for himself. 

34. Add 6 twos and 5 threes together : — ^thus, 2 and 2 are 
4, and 2 are 6, and 2 are 8, and 2 are 10, and 3 are 13, and 
3 are 16» and 3 are .19, and 3 are 22, and 3 are 26. 



A. 


45. 


A, 


Ibo. 


A. 


76. 


A. 


90. 


A. 


105. 


A. 


120 


A 


3W. 


A, 


50. 


A, 


70. 


A. 


90. 


A. 


110. 


A. 


130. 


A. 


150. 


Ju 


170. 
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Add 5 fotira* 5 threes, and 5 twos together. 

Add 5 fives, 5 fours, and 5 threes together. 

Add 5 sixes, 5 fives, and 5 fours together. 

Add 5 sevens, 5 sixes, and 5 fives together. 

Add 5 eights, 5 sevens, and 6 sixes together. 

Add 5 nines, 5 eights, and 5 sevens together. A. 120 

Add 10 ones and 10 twos together. 

Add 10 threes and 10 twos together. 

Add 10 fours and 10 threes tcM^ether. 

Add 10 fives and 10 fours together. 

Add 10 sixes and 10 fives together. 

Add 10 sevens and 10 sixes together. 

Add 10 eights and 10 sevens together. 

Add 10 nines and 10 eights together. 

■■» ■ ■■ 
Q. What to this which ywk have now been doisg called t 

A, Addition. 

d What, then, may the putting tonther of two or men nwDben, and 
finding how much they malse, be called 1 

A. Addition. 

Q. What is the putting together, or collecting, of eereral auinben oC Ae 
same name, or denominatfon, called 1 

A, Simple Addition. 

Q. What do you meah by the same name, or denomination 1 

A, All pounds, all dollars, all cents, or all dranos, 
Ice. 

Q. Bow many aie 90 and 30 1 What do yon call the 1101 

A. Amount. 

92r 1< f s thought advtfeable, whenever the operation of the first sum in 
amy rule is ffiven, to direct the pupil, after a careful attention to the questions 
in the book, to copy the sum on his slate, and flrom this to answer the ques 
tions respecting the Work, without looking on the book at recitation. 

Operation by Slate illustrated. 

1» A man bought a cart for 25 dollars, a yoke of oxen fbr 60 
dollars, and a plough for 7 dollars. What did be give tbr the 
whole ? 

Q. In writing this example down, 
why do you place the 7 (units) un* 
der the 9 (units) 1 why not placic 
it under the 6 (tens)1 

A. Because, if I sDonld, the 7 units 
would become 7 tens, or 70 ; that is, 
the 7 dollars wouldbeco.iie 70 dolUurs. 



OPERATION. 

Cart, 25 dollars. 
Oxen, 69 dollars. 
Plough, 7 dollars. 



Araoant, 10^1 doUara. 
Q. How do you obtain the 1 in the AnsA 
A. I say 7 (units) end 9 (units) are 16 (units) and 5 
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(units) are 21 (units), or S tens and 1 unit, writing the 1 in the 
tiDits' place. 

Q. what do yea do with the 3 tens 1 

•f. I carry or add them to the 6 (lens), in the next highef 
place, where ail ihe tens belong. 

Q. What is this adding of the 9 tens called 1 

Jl. Carrying one for every ten. 

Q. How do yott proceed to get ihe 10 in the Ana, ? 

A. The 2 (tens) to carry, and 6 (lens) make 8 'tens), and the 
S (tens) over the 6 (tens) are 10 (tens). 

From these illustrations we derive the following 
Q. How dn you write the ntimben down 1 

A, Units under units, tens under teAs, &c.) with a 
line underneath. 

Q. At which liand do yoti begin to add t 

A. The right. 

(2> If the aoioont of any eoltunn be 0^ or less, how do yoo proceed ? 

A, Set it down. 

Q. If it be more thati 0^ what do you do 1 

A. I set doivn the right-hand figure, and carry the 
left-hand figure, or figures, to the next column. 

Q. Which rtgnre Wotild you Write dn\vn» and which carry* in 18. 10, 13, 
38,81,04,108,5^67, 1S5? 

Q. What do you do With the aincmnt of the last colnmn 1 

A. I set the whole of it down. 
^noA^. Q. IIuW do yotl tifove the operation ? 

*A. Begin at the top, and add the figures downward, 
in the same manner as they were added upwards. 

Q. What mttAt this amount lie like ? 

A. The first amount. 

Motn Exertisesfoi' the Slate 

m* To save the trouble of having the ptipil running up continttally to his 
teacher to IcnoW if his stlins tie right, and U) prevent the ienrner from copying 
tlie answers on his slate flTom the iKmIt, indirect answers will be ffiven throUf h 
rtie boHJc. When that Can Conveniently be done : in other cases, direct answers 
Will be i^Ven. 

3. A man bought a sttit of clothes for 57 dollars, a pair of 
boots for 8 dollat^, and a secretary for 28 dollars. What did be 
give fur the whole 1 A. 93. 

3. In an orchard » SO trees bear pears, 54 li^ar peaches, and 6 
bear plums. IIow tiianv are ibore In the orchard 1 ctf. SO. 
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4. A laati bought a barrel of floar for tea dollars, a bftrrel of 
molasst. »x: 29 dollars, and a barrel of rum for 36 duUars. How 
much did he pay for ail the articles 1 A. 75. 

5. Jam?8 boughi at uae time 89 marbles, at another time 54, at 
another 60, at another 75. How many did he buy in all 1 A. 378. 

6. A man gives 89 dollars for i of a chaise ; how much must 
he give for the whole at that rate 1 A. 267. 

7. You expend for a gold watch 165 dollars, for a chaise 235 
dollarsj^ for a new suit of clothes 80 dollars, and give your father 
400 dols. How much money have you parted with in alii A. 870. 

8. If i of a vessel be worth 2265 dollars, what is the whole 
vessel worth 1 A. 6795 dollars. 

9. What is the whole stock which a man has in trade worth, 
if i be worth 3500 pounds 1 A. 14000 pounds. 

10. If a man own i of a bank, and his part cost 26000 dollars, 
what would the whole be worth at that rate 1 A. 208000 dollars. 

11. If my neighbor should borrow of me at one time 656 dol- 
lars, at another 50 dollars, at another 3656 dollars, and at another 
5000 dollars, how much should I lend him In all 1 A. 9362. 

12. A merchant owes 617 dollars to Messrs. B. & T. C. Hop- 
pin, 516 dollars to Mes>rs. B. A C. Dyer, 600 dollars to the Ex* 
change Bank, 1000 dollars to the Union Bank; I demand how 
much he twes in the whole 1 A. 2733 dollars. 

13. A merchant bought at one time 600 barrels of beef, at 
another 500 barrels, at another 416 barrels; how many bar* 
rels did he buy in the whole 1 A. 1516 barrels. 

14 James was born A. D. 1800, what year of our Lord will 
it be, when James is 37 yeari^i of age l A. 1837. 

15. Gen. George Washington was bom A. D. 1732, and lived 
67 years ; in what year did he die 1 1799. 

16. Prom the creation of the world to the flood was 1666 years ; 
from thence to the building of Solomon's temple, 1336 years j 
ihence to the birth of our Saviour, 1008 years ; in what yearoi 
the world was the birth of Christ 1 A. Anno Mundi 4000. 

(^ In the Key the teacher will find all the answers to the following 
txnmplen. 

(17.) (18.) (19.) (20.) (21.) 

Dollars, Drams. Dimes. Mills. Shillings. 

35 313 1645 132132 4 5 6 7 3 3 12 3 212 

64 280 p321 245123 121212121212 

21 741 4610 521085 123412341234 

18 240 5386 603898 2 34234234234 

12 391 5210 789783 898768987651 



* The teacher wit! observe that the amonnts of the several snins are di. 
vided by 3. and the quotients glvtn fur the answers will be found in stun 
No. 37, each quotient being set against the No. of the sum, that he may mow 
readUy tell If the sum b« Hght 
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(22.) (23.) 

Eagles. Dollars. 

971135260357 123456789123456789 

311070582121 987654321987654320 

625515 3 74 2 32 554433221 1223344 29 

813602115 6.0 1 665544332211001133 

535126 100812 7766554433221 10011 



(34.) (25.) 

Pennyweights. Degrees. 

987654321 C 542 1 03459652 

98765432 13000 

9876543 852670000 

987654 805965 

98765 823245261785 

1234 - 12312612 

123 731 

12 31 

1 3 



(26.) 
Furlongs. 

34567230137954321056513 
82130549865203156821342 
13221423001360421210050 
22343152243132002303213 
5300431132241 1213132130 



(97.) 

A. to No. 17. 5 

A. to No. la 6 5 5 

A. to No. 19. 5 7 3 4 

l.toNo.30. 764007 

il.toNo.31. 61145836916i 

il. to No. 22. 8 5314981 1041 

il.toNo.33. 1035914703588852235 

il.toNo.34. ' 365794696 

XioNo.95. 345540487135S 

il. to No. 96. 684 393 331900303 71507 74 1 

Tolal amouit, 305369 7 74 39593 7004639 73 T 
98. Add 8541, 1956, 3560, and 9456 together, il. 15811 
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99. Add 15000 dolls. 2500 dolls. 36694 dolls. 39321 dolls, to- 
geiher. il. 83415 dolLs. 

30. Add 11000 mills, 1100 mills, 110 mills, and 11 mills, to- 
gether. A. 12221 mills. 

31. Add 555555 ounces, 3333 ounces, 66 ounces, 4444444 
ovnces, and 22222 ounces, together. A 5025620. 

32. What is the sum of ihe following numbers *! viz. 
Twenty-fi\re, Three hundred sixty-five, Two thousand on« 

hundred and forty-five, Eightynjne thousand, Four hundred 
eighty-five, Nine million and six, Ninety million and nine 
thousand. A. 99101026. 



SIMPUS SUBTRACTION. 

^ Till. 1. George had 10 apples» and gave 6 of them to 
William ; how many did he hane left ? Why ? A, Because 
4 and 6 are 10. . 

2. Rufus, having 20 dollars^ gave 12 to James; how many 
had he left ? Why ? 

3. A man, owing 30 dollars, paid 20 ; how many did he 
then owe ? 

4. A man, having 100 dollars, lost 50 of them ; how many 
had l.e left? 

5. A merchant bought a piece of cloth for 120 dollars, and 
sold it for 140 dollars ; how much did he make by the bargain } 

6. From 100 take 20; take 10; fake 40; take 60; take 
70 ; take 80; take 90; take 95 ; take 85; take 75 ; take 5 ; 
take 15. 

7. John, having 75 apples, gave 20 to his oldest brother, 
20 to his youngest, and 20 to his sister; how many had 
he left ? 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
one pocket, and 7 out of the other ; now many had he left ? 

9. William has two pockets, both of which will hold 75 
peaches ; he has in one 15, and in the other 45 ; how many 
more will both hold ? 

10. A boy, returning with a basket fall of ivranges, con- 
taining 100, and meetin|^ his cousin by the way, gava him 
20 ; how many did he cany home ? 

11. Two boys were playing at maiUes ; each had '20 wken 
iwy begsoi ; John lost 5 ; how Bnaoy did each have then } 
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Wben tbe unfortunate boy had lost all but 2, how many had 
James won from John ? 

12. Ypu bought 100 new marbles for 50 Gents, and sokt 
Peter 10 for 16 cents, Harry 6 for 10 cents, and Thomas 
34 for 20 cents; how many marbles had you remaining' 
and how much more did you pay for them than what you 
sold came to ? 

13. How many quarters to an apple, or anything ? How 
many thirds? How many fifths ? How many sixths ? Sevenths? 

14. If you had 4 pencils, and should give away ^, how 
many would you have left f 

16. If you had 3 cents, and should give away ^, how 
many would yon have left ? 

16. If you h^ 8 pencils, and should give away \, how 
many would you have left ? 

17. How many would you have left each time, if you 

should give away |, |, |, |, i ? 

18. If you had 16 marbles, and should give away -pj-, ^^ 

Aj A> 1??r> A' jh ii> il> how many would you hav« 
left each time ? 



Q. What Ir thtB wfaich yon have now teen doiag called 1 

A. Sabtraction. 

Q. What, then, U the takinf of onv nwnlwr tima another of the 
), or denomination, called 1 

A, Sinnple Subtraction. 

Q. What do 3roQ mean by the same name, or denomtaiatioB 1 

A. When the numbers are either all dollars, or afl 
days, or all shillings, or all seconds, &c. 

Q. In Addition, yon recollect that yoa were required to pat together two 
or more numbers, to find their amount ; now it seems that we are to take one 
Bwnber from another, to find their difference : how, then^ does Subtractim 
appear to differ ftom Addition 1 

A. It is exactly the opposite of Addition. 

Q. What is the largest nnmbitf called t 

A, The Minuend. 

Q. What is the smaller Bomtanr called 1 

A, The Subtrahend. 

Q. What is that wUch is left after subtiactiiic called t 

A, The Difference or Remainder. 

^. fVom the aboTe> how many parts do there appear to be In flMMnsttaai 
MdWlial are they? 

ii. Three — Minuend, Subtrahends and Diffowno>> 




AAITHMETIC. 



Operation by Slateilkutraied. 

1. A man, haying 387 dollars, lost 134 dollars: how maflt 
had he leAl 



He had 
He lost 



OPERATION. 

387 dollars, the I^nuend, 
134 dollars, the Subtrahend. 



Had left 253 dollars, the Remainder. 



OPERATION. 

Wagon, 62 dollars* 
Harness, 39 dollars. 

Difference, 23 dollars. 

Proof, 62 dollars. 



Q. In this 
example, how 
do you obtain 
the 3, 5, and 
2, in the Re* 
mainder ? 
ji* I say, 4 

(nnits) fVom 7 (units) leaves the 3 (nnits); 3 (tens) from 8 (tens) 
leaves the 5 (tens) } and 1 (handreds) from 3 (hundreds) leaves 
the 2 ( hundreds). 

2. A man bought a wagon for 62 dollars, and a harness for 
39 dollars ; what did the wagon cost him more than the har* 
nessi 

Q. In this example we have a 
little difficulty in attempting to 
subtract as before, bv saying 9 
(units) from 2 (units) ; but sup- 
pose we take 1 ten from th« 6 
tens, the next upper figure, which 
would leave 5 (tens), and join or 
add this 1 (ten), that is, H) imiis, 
to the 2 units, making 12 units ; 
how would you then proceed to get the 3 1 
ji. I would say, 9 (units) from 12 (units) leaves 3 (units). 
Q. Now, as we took 1 ten from the 6 tens, it is evident that 
we must call the 6 tens 5 tens, and say, 3 tens from 5 tens leave 
2 tens; but suppose that, instead of making the upper figure 1 
less, calline it 5, we should ma ke the lower figure one more, call- 
ing it 4, what would be the result, and how would 3rou proceed t 
d. I would say, 1 to carry to 3 makes 4, and 4 from 6 leaves 
!S, the same as before. 

Q. What is this taking ,1 from 6, and adding it to 2, ths 
upper figure, called 1 
jS, Borrowing ten. 

Proof. Q. If 8 from 14 leaves 6, because 6 and 8 ace 14 
how would you proceed to prove the operation 1 

^ I add 23 (the Difiference) to 39 (the Subtrahend], making 
63, an amount like the Minuend — therefore right. 

From these illustrations we derive the following 

9. flow do 70a wilto fhonantan dowal 

jS. The less under the, greater. 

4. How do yoa ptaeo nalts, loiu« 4eo. 
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A, Units under units, tens under tens, &c 

Q. At whleh h&nd ao you begin to sabtracti 

A. The right. 

Q. How do you subtract eaeh figure In the lower Uae 1 

A. From the figure above it 

Q. What do you set down 1 

A. The Difference. 

Q. If the lower figure be greater than that above it, what do yoa do 1 

A, Add ten to the upper figure 

Q. What do yo^ do then 1 

Ji. From this amount take the lower figure 

Q. What do you set down 1 

A, The Difference. * 

Q. How mtuiy do yon carry, in all eases when fhe lower flgore Is gnatei 
ttian that above it 1 

A. One. 

Pboot. Q. Which numbers do yon add togethef to pcove the onanb* 
«ian1 

A, The Difference and Subtrahend 

Q. What most the amount be like 1 

A. The Minuend 

More Exercises for the Slate 

3. A man, having 98 dollars, paid away 49 ; how many had 
he left t .i. 49 dollars. 

4. James boaght 78 marbles, and lost 29 of them ; how manv 
had he left 1 A. 49 marbles. 

5. A man paid 175 dollars for a gold watch, and 55 dollars 
for a horse ; now much more did he pay for the watch than fo* 
the horse 1 .i. 190 dollars. 

6. A man boaght a chaise for 215 dollars, and to pay for it 
gave a wagon, worth 37 dollars, and the rest in money ; how 
much money did he pay 1 A, 178 dollars. 

7. A merchant bought a piece of cloth, containing 489 yards, 
and sold 365 yards; how many yards had he leAl A 12^ 
yards. 

8. If you have 20 dollars in your pocket, and owe 15 dollars, 
how many dollars will you have left in your pocket, when your 
debts are paid 1 

9. If you have 2560 dollars' worth of stock, and owe 1500 
dollars, how much worth of stock will you have, after your 
tebts are paid 1 J, 1060 dollars. 

10. America was discovered by Christopher Columbus, in 
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1492; now many years had elapsed at the time when hostilities 
commenneii, in tlie revolatioaary war, 17751 A. 283 years. 

11. Gca. Washington was born in 1732, and died in 1799 ; 
how old was he 1 3. 67 years. 

12. Willlum has 15 cents ; he owes Rufus 6 cents, and James 
4 ; now how many will he have leil, after paying Rufus and 
James 1 

13. A merchant owes to the Exchange Bank 2365 dollars, to 
the Bank of North America 15000 dollars, and his whole stock 
is worth no more than 42000 dollars; how much will he have* 
left, after paying both banks 1 ji. 24635. 

14. If you buy 20 apples fur 40 cents, and sell 15 for 35 
cents, how many apples will you have left, and how much v^ ill 
they cost you 1 

15. A grocer buys 560 bushels of rye for 530 dollars, and 
sells 200 bushels for 400 dollars ; how many bushels will he 
have left, and what will they cost him 1 ji, 360 bushels, and 
they cost him 130 dollars. 

16. A wine merchant bought 3600 gallons of wine ; and sold 
at one time 2400 gallons, at another 1000 gallons ; how many 
gallons has he en nand 1 Jt. 200. 

17. From 200 take 150; take 190. 

OPERATtON. 

200 200 50 
150 190 10 

50 10 60 Am, 

JOT 1^ prevent the learner ihna copying Ua answer finnn the book, (he 
owing examples have answers formed by adding together two separate 
results. Each of these results is, in all such cases, however simple the pre 
given in the £«y, which goes along with this work. 

la From 99 take 22 ; take 55. 

19. Fiom 176 take 58 ; take 42. 

20. From 176 take 90; take 100. 

21. From 1000 take 700; take 550. 

22. From 1000 lake 600 ; take 400. 

23. From 1500 take 1000; take 1200. 

24. From 1500 take 900 ; take 350. 

25. From 2538 take 1624 ; take 299. 

26. From 2538 take 999 ; take 2000. 

27. From 7836542 take 7000 ; take 70. 

28. From 800UO take 7999'J ; take 78888. A. 

29. From 80000 take 5000; take 12345. 

30. From 900000 take 1 ; take 10. 

31. From 900000 take 100 ; take 1000. 

32. Fiom 900000 take 10000 ; take lOa A, 1789900l 



A. 


121. 


A. 


2,%. 


A. 


162. 


A, 


750. 


A. 


1000. 


A. 


800. . 


A. 


1750. 


A. 


3153. 


A. 


2077. 


A. 


15666014. 


A. 


1113. 


A. 


142655. 


A. 


1799989. 


A. 


179890a 
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S3. Aiftm 1000000 take 1 ; take 10. A. 1999989. 

34. From nine million take 3. A, 8999997. 

36. From nineteen million take 19. A. 18999981. 

86. From forty million take one million. A. 39000000. 



SIBIFLE MULTIPLICATION. 

t IX* 1- What will 3 books come to, at ^0 cents apieoa? 
Wif ? A, Because 20 and 20 are 40» and 20 are 60 ; that is, 
3 times 20 ^e 60. 

2. What will 3 bushels of apples come to, «t 80 cei^ a 
bushel? Whyf A. Because 30 and 80 are 60, and 30 
moR ai]e'90 ; that is, 3 bmes 30 are 90. 

3. ^at will 2 cows com? to, at 10 dollars a head ? At 
12 dollars ? At 14 dollars ? At 18 dollars ? At 20 dollars? 
At 2d doUara ? How many are 2 times tO, then I 2 times 
12 ? *2 times 14 ? 2 times 18 ? 2 times. 20 ? 2 times 25 ? 

. 4. What will 80 yards of cloth come to, at 2 cents per 
yMe What will 14 yards? 16 yards' 12 yards? 26 
yttds ? 30 yards ? 60 yards ? 80 yards ? How many are 
atimesSO? 14? 16? 12? 25? 30? 60? 80? 

5; What will 3 yards of cloth come to, at 10 cents ptr 
yard? What will 4 yards ? 6 yards? 12jMs? SOyiudi? 
30 yards ? 60 yards ? 80 yards ? How many are 10 times 
3? 4? 6? 12? 20? 80? 60? 80? 
. 6. What will 4 oranges cost, at 10 cento apiece ? Why ? 
A. Because 10 and 10 are 20, and 10 are 30i, and 10 more 
are 40 ; that is, 4 times 10 are 40. 



Q. What, then, is miiltltiUeatU» a qokk way of perfonaiiig t ^ 

A, Many additions. 

Q. What is the nimfaer called, which U to be adde4 tollMli; or lepeatod 
aev«ral limes t 

A. The Multiplicand. 

Q. What is the number, which shows how many ttaMs the anUtlpUeaad 
li to be repeated, called 1 

A, The MultipUer. 

Q. What aro both multiplier and multtpUeand sonetfmeft ealMt 

A. Factors, or Terms. 

42* What is the result, or number found by multiplyinc, called 1 

Ji. The Product. 
4 




3B 
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T X. When the Multiplier is 12, or lsm. 

Operation by Slate Ulvutrated, 

1. How much will 4 barrels of pork come to, at 17 doUats a 
iMirrell 



OPERATION. 

Multiplicand, 17 dollars. 
Multiplier, 4 barrels. 



Product, 68 dollars. 



Q. Since 4 times 7 are the 
same as 7 times 4, we see that 
it makes no difference which 
number is considered ihe mul- 
tiplier: why is the 4, theb", 
made the multiplier in this ex- 
^ n *i. I ^ I ample 1 

A ^r the sake of convenience, it being the smaller number. 
Q. How do you get the 8 units in the product 1 
n«f ; J^J' ^^^^ J (ynits) are 28 (units), or 2 tens and 8 
AdStioiJ! ^"^^ ""''^^ ^""^ cariying the 2 (tens), as im 

Q. How do you obtain the 6 (tens) 1 



17 



PROOF. 



3 1 less than 4, the for- 
— mer multiplier. 

17 the multipiicand. 



PsooF. Q. As 3 times 17 
and 1 time 17 evidently make 
4 times 17, how can you proTt 
the above operation 1 

JL I can multiply 17 by 3, 1 
less than 4, making 51 ; then 
add 17 (the multiplicand) to 6L 
making 68; which, being Uke 
the result in the first oper»> 
tion, proves the work to be 
right 



68 like the result of the 
other operation, — 
therefore right. 

From these remarks and illustrations we derive the foUowii^ 

RVJLB. 

Q. How ara the teniis to be plseed 1 

A, The less under the greater, with units undet 
units, tens under tens, &c. 

Q. At which band do yon begin to niatf|ily 1 

A, At the right hand. 
Piie?i ^"^ *"• ^ ^*«^ "^ "^ mmltipllcand tobe wdiipU«l bf tlie 
A, Separately. 

Q. How do yon carry and write down 1 ' 

-4. As in Simple Addition. 
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More Extrciaeifor the Slate. 

5, What will 1% pounds of cheese con, al 6 cenls a poaod 1 
A. TN cents. 

3. What will 490 poouds or pork come to,at9cei]Uapotuid1 

A. 3780 cents. 

4. What will 167 barren^ of flour come to, at 9 dollars a bar- 
telst A. 1503 doflar^ 

6. What will be the price of 3 hogsheads of wine, at 139 dol- 
lais per hogshead ] A. 1033 dollars. 

6. A loeKhant sold 895 oranges, at 11 cents apiece ; what 
did Ihey come lot A.S^ibcf — 

7. What will 336 Icedoos co 



S eenK apiicel Al C 



1416 
3304 Aiu. 



A. 979815. 
A. 1175778. 
A. 1S5I849. 
4,987644 
it. 3801730. 



il. 6! 



ft^ For the aqancn to «ach ^D^vidiul pnn 

8. MulLipl; laobjrS; b7 3. 

9. Multiply 1311 br5i br 6. 
10 Multiply 1311 brT; br8. 
II. Multiply 65331 by 9 ) by 6. 

18. Multiply 65331 by 8; by 10. 

13. Multiply 133456 by 11 ; by 4. 

14. Multiply 133456 by 3 ; by 5. 
IS Multiply 34 T; by 8, 

16. Multiply 34 13; by 7. 

17. Muhiply la 9 bj 3; by*. 

la MulUply 13345006789 by 5 i by 6. 

19. Multiply 336130013 by 3 ; by 3. 

IT XI. When the Moltipmer i 
1. There sk 365 days in one year ; how many are there in 
36yeftrst 

PEHATioN **■ H°* ^° y" eel the 2190 1 

365 days. i„ „ x. 

36 years. Q. How do yai obtain the 1096T 

A. By multiplying 365 by 3, as 

2190 before 

{095 Q. Now, as you have seen IhM 

figures increase Iheir value lai 

13140 days. Ant. 



< 12. 
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A. Multiplying by the 3. tens, that is, 30 units, gives a prodaol 
10 times greater than if the three tens wei^e 3 units ; hence the 6 
must be placed in the tens' place. 

To explain why you add the two products together. 

Q. What does muUipiying 365 by 6 give 1 

A. The number of days in 6 years. 

Q. What does multiplying 365 by 3 tens give *i 

A. As the 3 (tens) are 30 units, multiplying Ify 30 will, of 
course, give the number of days in 30 years. 

Q. Why, then, do you add these two products together^ 

A. To get the whole number of days in 30 and 6 yeadrs, tluat 
is, in 36 years. 

From this example we derive the following v, ' 

Q. How do you write the nnnibera down, and multiply 1 

A. As in ^ X. 

Q. Where do you write the first figure in each product 1 

A. Directly under its multiplier. 

Q. How do yon proceed next ? 

A, Add all the products together as they stand 

More Exercises for the Slate. 

3. What will 315 bushels of rye cost, at 43 cents a bushel I 
A. 13230 cts. 

3. There are 63 gallons iD a hogshead ; how many galkms 
are there in 25 hogsheads 1 A. 1575 galloas. 

4. What will 426 gallons of molasses cost, at 46 cents a gal- 
lon 1 A. 19596 cts. 

5. If 363 men can do a piece of work in 137 days$, how long 
will it take one man to do the same 1 A. 49731 days. 

6. What will 234 barrels of beef come to, at 15 dollars a bar- 
rel 1 At 13 dollars a barrel 1 A. 6552 dollars. 

7. If a man receive 256 cents for one day's work, how many 
cents will he receive, at that rate, for 17 days 1 For 29 days 1 
A. 11776 cents. For 116 days 1 For 105 days 1 A. 56576. 

8. If the stage runs 9 miles an hoar, how many miles will it 
run, at that rate, in 12 hours 1 In 19 hours 1 A. 279 mile$^ In 
25 hours 1 In 36 hours 1 A. 549 miles. 

9. If a man save 161 dollars in a year, how much will it 
amount to in 19 years 1 In 35 years 1 A. 8694 dollars. 

10. Multiply 62123 by 13. A. 807599. 

11. Multiply 35432 by 14 ; by 15. A. 1027528. 

12. Multiply 65217 by 16; by 17. A. 2152161. 

13. Multiply 207812 by 19 ; by 21. A. 8312480. 

14. Multiply 2(n812 by 25 ; by 3& A. 12468720L 
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15. MttUiplv 33100421 by 65 ; b) 8&. A. 4815063150. 

16. Multiply 321004^1 by 27 ; by ^. A. 192602596a 

17. Write down one thousand, multiply it by 25, add five 
thousand to the product, subtract twenty-nine thousand nine 
hundred and ninety-nine from the amount, and see if the i» 
mainder be 1 . 

IT XII. When the Multiplier is 10, 100, 1000, &c. 

Q. How many are 10 times 5 1 Now, if we auiex a cipher to the S» tkm, 
00^ it will prodnce Uie same effect : why is this 1 

A. Because, by annexing a cipher to 5, the 5 i« re- 
moved to the tens' place ; hence the value is increased 
10 times. 

Q. What ellbet would two ciphers haye, or th^eo dphers, 4tc. 1 

A, Two ciphers would remove any figure two places 
towards the left, and of course increase it 100 times, 
and so on for 1000, &c. 

RuLB. Q. What, then, appears to be the role 1 

A, Annex to the multiplicand all the ciphers in tl» 
multiplier. 

Exercise for the Slate. 

1. What will 36 bushels of rye cost, at 100 cents a bushel 1 
A. 3600 cents. 

2. What will 100 bushels of salt cost, at 87 cents a bushel 1 
What will 1000 bushels 1 What will 10000 bushels 1 What 
will 10 bushels 1 A. 966570 cents. 

3. Multiply 8978 by 10; by 100; by 1000; by 10000; by 
100000 ; by 1000000. A, 9975545580. 

IT XIII* When there are Ciphers at the Right 
HaNd of either or both the Factors. 

RU1.S. Q. From the iUnstratlons given, IT XII., how does it appear that 
W« can moltiplsr 1 

■ A. Multiply without the ciphers first, and annex 
them to the product. 



Exercises for tke Stale. 

(1.) 
Multiplicand, 63500 

,60 



3175000 
4* 



Q. How do you get the 3 

ciphers in the product 1 

A. There are 2 at the right of 
the mnliiplicand, and 1 at the 
right of the multiplier, making 3. 
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92r The Aw coAtains the entitle work of the six followhig examplee ; and 
almiar aid is afforded the teacher in other parts of this tieatlte, when the 
process of solution is long and tedious. 

2. Multiply 62123000 by 130000. A. 807599000000a 

3. Maltlply 35432000 by 256000. A. 9070592000000 

4. Multiply 6789354270000 by 685300. 

A. 465274448123100000a 

5. Multiply 78964398765 by 7235000. 

A. 57123507506477500e, 

6. Multiply 123456789 by 123450000. 

A, 15240740602050000. 

7. MulUply 1234567890 by 1234560000. 

A. 152414813427840000a 

IT XIV. When tub Multiplier is a Oomposits 

Number. 

Q. Bow many are 5 tihtes 8 ? 7 times 91 IS times 131 
Q. What are these products, 40« 63, 144, called 1 

A. Composite Numbers. 

Q. What are the multiplying numbers, 5 and 8, 7 and 0, 13 and 1% 
calledl 

A. The Component Parts. 

Q. What are the oomponent parts of 361 Of 721 Of 1001 Of 971 
Of 151 Of 351 Of 1321 Of 1441 

Q. What, then, is the product of any two nombers called 1 

A. A Composite Number. 



1. What will 14 barrels of flour cast, at 8 tlollars a barrel 1 



OPERATION. 

S dollars. 
7 barrels. 

56 dollars. 
2 times 7 are 14. 

112 dollars, Ais, 



Q. What Uoes multiplying 
8 dollars by 7 barrels givel 

A. The price of 7 barrels at 
8 dollars a barrel, making 5€ 
dollars. 

Q. How much more will 14 
barrels cost than 7 barrels 1 . 

A. 2 times as much as 7, 
that is, 3 times 56, making 113 
dollars. 



Rvu. Q, How, then* would yoa begin to multiply f 

A, By one of the component parts first. 

Q. What would you mtiltiply this product by 1 

A. By the other component part. 
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Mort ExerciseifoT the Slate. 

3. What will 36 handred weight of sagar cost at 29 dollars a 
haadred t A. 1044 dollars. 

3. MulUply 3065428 by 35. A. 107389960. 

4. Multiply 4078945 by 96 A. 391678790. 

5. Multiply 18934 by 108. A. 3044872. 

6. Multiply 45678 by 144 , A. 6577632. 



SIMPLE DITISION. 

IT XY. 1. If you divide 12 apples equally between two 
boys, how many will each have ? How many times 2 in 12, 
then ? Why ? A. Because 2 times 6 are 12. 

2. How many oranges, at 8 cents apiece, can you buy for 
48 cents? For 96 cents? How many times 8 in 48? 8 in 
96 ? Why ? 

3. A. man bought 8 lemons for 80 cents; how much did 
he give apiece? Haw many times 8 in 80? Why, or 
proof? 

4. How many gallons of brandy, at 3 dollars a gallon, can 
be bought for 36 dollars ? For 60 dollars ? For 90 dollars ? 
For 300 dollars ? Why ? 

5. Four boys found a ba^ containing 48 silver dollars; 
how many will they have apiece, if it be divided equally ? 

6. When oranges are 2 cents apiece, how many will 8 
cents buy? Will 16 cents buy ? Will 32 cents? Will 36 
cents ? Will 48 cents ? Will 100 cents ? 

7. If you pay 9 cents for one pound of sugar, how many 
pounds can you buy for 45 cents ? For 54 cents > For 108 
cents ? 

8. Howmuchisonehalf (4)of 4? Of 8 ? Of 16 ? Of 20? 
Of 24 ? Of 30 ? Of 100 ? Of 200 I 

9. Harry had 16 apples, and gave one half (^) of them to 
Thomas , how many did Thomas receive ? 

10. How much is one third (1) of 6 ? Of 24? Of 30 ? 
Of 36? 

11. How much is cne half (^) of 8 ? One third (i) of 24 1 

One fourth (|) of 16 ? One fifth (i) of 35 ? One sixth (I' 
of 24? One seTenth (^) of 35? One eighth (|) of 56 
One ninih (J) of 108 * One twelfth i^^) of 144 > 
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]2. How many times 4 in 40 ? 3 in 60 ? 5 in 100 ? • 
in 1200 ? 8 in 480 ? 



Q. What is thit method of finding how many times one number is 
taiued in another, or of dividing a nmuber into equal parts, called 1 

A, Division. 

Q, What is this method of finding how many times one munber \Mjtom- 
tained in another of only one nune, or denomination, called 1' 

A, Simple Division. 

Q. What is the number given to divide by eiriled 1 

A, The Divisor. 

Q. What is the number to be divided called ? 

A, The Dividend. 

Q. What is the number of times that the divisor is contained in the dl^ 
dend called 7 

^1. The Quotient. 

Q. V^hat is that which is sometinnes left alter dividing, or after the ope- 
ration is performed, called 1 

A, The remainder, which must always be leas than 
the Divisor. 

Q. Of what name, or d^ominatlon, is the remainder ? 

^. The same as the Dividend. 

Q. If your dividend, for instance, be ounces, what will your renaiadat 
be? 

A. Ounces. 

Q. How many times 4 in 40 ? and why ? 

Q. From this example, what does Division appear to be the opposite of 1 

^. Multiplication. 

12 orrniges 
One to each makes 4 



Q. James, having 13 
oranges, was* desirouis of 
dividinR them equally 
among his 4 little sisters, 
and. In wder to do this, 
be handed them at first 
I Hie npieee ; how many 
had he left ? 

Q. When he handed 
tbeni another a^ece, 
ISjw many liad he left? 

Q. When he handed 
ttteni one more aniece, 
how many had he left 1 



1st time he had 8 left 

One to each makes 4 

2d time he had 4 left 

One to each makes 4 

3d time he had left 



O, From these iUostratloM, Imw don It appetf tint a 

divided into equal parti ? 

A By Subtraction. 
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Q Bow niny times did James give to each of his sisten la ona|e 
«pieoet I 

^. How many times did yon subtnetl 

A. Three times. 

Q. How many times 4 in 12 1 

Q. By this we see that the qnodent represents the number of snbtme- 
tions : now, if the aootient weie 4000, how many times woold it be necessary 
to take the divisor uom the dividend to perfonn Division by Subtraction 1 

^. 4000 times. 

Q. What, then, is Division a qoiek way of peribiming 1 

•d. Many subtractions. 



SHORT DIVISION 



f XVI* Q. What is Shoit Dmsioii 1 

A. When the divisor is 12, or less 

1. How many oranges, aft 3 cents a piece, may be bought lor 
ft7ce&ts1 



OPERATION. 

Dividend. 
Divupor, 3 ) 657 cents. 

Quotient, 219 oranges. Ana. 



Q. How do you ob- 
tain the 3 (hundreds) in 
the qnotient 1 

A. I begin on the left 
of the dividend, anfll 
say, 3, the divisor, is 
contained in 6 (hun- 



dreds) d (hundreds) times, that is 200 times, writing the 2 (hun- 
dreds) down under the 6 (hundreds). 
Q. How do you get the 1 (ten) 1 
il. 3 in 5 (tens) 1 time, and 2 (tens]| left. 
Q. What do you do with the 2 which is left 1 
A, I join,.or carry it as 2 tens, that is 20 units, to the 7 units^ 
making 27. 
Q. How do you proceed to get the 9 then 1 
ii. 3 in 27, 9 times. 

Q. How many times 6 in 30, and 
whyl 

Q. How, then, would you proceed 
to prove the foregoing Example 1 

A. I would multiply 219 (the quo- 
tient) by '3 (the divisor), making 657 
(the divi iend)^iherefore right. 



PROOF. 

Quotient, 219 
Divisor, 



Dividend, 



3 
657 
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fVom die illustfations pow given, we derive (he fotlow&lf 

Q. At which hand of the dividend do you place the divisor 1 

A. At the left. 

Q. How many fisures do yon take flrst 1 

A. SlnbUgh to contain the diyisor once, or more. 

Q. What ^ yon aet down nndenmathl 

A, The quotient. 

Q. If there shonld be a remainder, how wOnM yon proceed? 

A, I join or carry it to the next %ure of the diri 
dend, as so many tens. 

Q. For eiample, rappose 3 remain, and the next figure be 8, how wohU 
yonaayl 

A, I would say, 3 (to carry) to 8, makes 38. 

Q. How do yon proeeed if the diviaor be not contained in the next flfut 
of the dividend ? 

A. Write a cipher in the quotient, and join this 
figure to the figure next to it, as so miuiy tens. 

PBoor. Q. Which tenm do yon multiply togMwr to^iove the o^nr 
tkm? 

A, The diyisor and quotient.* 

Q. What ia to be done with the remainder, if there be any 1 

A. Add to it this product. 

Q. What must the amount be like 1 

A. The dividend. 

More Exercises for the Sate 

^ Raftis divided 42 oranges equally between his two littk 
brothers ; how many had they apiece 1 A. 21. 

3. If 3 bushels of apples cost 360 cents, how much is that a 
bushel 1 A. 120 cents. 

4. How many months are there in 452 Weeks, there being 4 
weeks in each month 1 ii. 113 months. 

. 5.^A man, having 416 dollars, laid them all out in cider, at 
4 dollars a barrel ; bow much cider did he buy 1 A. 104 barrels. 

6. A man bought 6 oxen for 318 dollars ; how much did he 
pay a head 1 A. 53 dollars. 

7. How much flour, at 7 dollars a barrel, ean be bought for 
1512 dollars 1 A. 216 barrels. 

8. At 8 cents apiece, how many oranges will 8896 ^ents buyl 
A. 1112 oranges. 

9. At 10 dollars a barrel, how many barrelf of flour may be 
bought for 1720 dollars 1 A. 172 barrels. 

10. 12 men by eontratt are to receive 1500 dollars for a job 
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sf work; how many dollars will be each man's part, if they be 
divided equally among them 1 A, 125 dollars. 

11. 2 men, trading in company, gained 2450 dollars; how 
mncn was each man's part 1 A. 12& dollars. 

12. At 3 dollars a barrel, how many barrels of pork can be 

bought for 5463 dollars 1 JL 1821 bbls. 

JVWe.— Th6 total remainder is found by adding tofethsr what mnaini atiar 
each operation. 

13. Divide 25C587 by 2. 

14. Divide 378567 by 2 j by 3, 

15. Divide 278934 by 2 ; by 3. 

16. Divide 256788 by 3 ; by 4. 

17. Divide 256788 by 5 ; by 6. 
<ZJS. Divide 65342167 by 4 ; by 5. 

19. Divide 65342167 by 6 ; by 7. 

20. Divide 523467898 by 4; by 6. 

21. Divide 533467898 by 7; by a 
- 22. Divide 2653286 by 7; by 8. 

23. Divide 2653286 by 9 ; by 10. 

24. Divide 52345 by 9; by 10. 

25. Divide 52345 by 11 ; by 12 
Q. The operation, thus far, has been carried on partly in the 

mind, and partly by writing the n ambers down ; but oilen times 
the divisor will be too large to be thus performed. When, there- 
fore, we write the operation out at length, what is the process 
called 1 
A, Long Division* 



A. 128293, 1 rem, 
A, 315472, 1 rem. 
A. 232445. 
A. 149793. 
A, 94155, 3 rem. 
A. 29403974, 5 rm,. 
A. 2U224956, 3 rem, 
A, 218111623, 6 rem, 
A. 140214615, 4 rem, 
A, 710700, 12 rem. 
A. 560137, 11 rem. 
4. 11050, 6 rem. 
A. 9120, 8 reifi. 



LONG DIVISION. 

t XVII. 1. A man, dying, left 957 dollars to be diviM 
equally among his 4 sons ; what was each son's parti 
T/mg DtPttton. 

OPERATION. 

Dividend. Quotient. 
Divisor, 4 ) 957 ( 239| 
8 



8kcni Dwiium. 

OPERATION. 

4)957 



2S9i Quotient. 

Q. As Long and Short 
Division are exactly alike, 
except in Short Division 
the whole opexation is not 
written down, to begin, 
then, in Short Division, 
we should say, 4 4n~A^^ 
times, and 1 over. ' ■'l^^ 
we discover by saying ih 



\ 
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the mind, 4 times ^ are 8, and 8 from* 9 leaves 1. Now, to ex 
prem in figures this operation, we may write the numbers where 
we please : where, then, for the sake of convenience, may the 
2 (times the quotient figure) be placed 1 

A. At the right hand of the aividend 1 

Q. We are next to say, 4 times 2 are 8 : this 8, you know, 
most be subtracted from 9 : where would it be eonyenient to 
pUce the 8 1 

A. Under the 9. 

Q. By taking 8 from 9,. we haye 1 remaining, which we 
should, in Short Division, carry or join lo 5, the' next figure of 
the dividend ; how can we do this now 1 

A. By joining or bringing down the 5 to the right hand of th« 
I, making 15. 

Q* How do you get the 3 in the quotient 1 

A. I say, 4 in 15, 3 times. 

Q. How do you proceed next 1 

A, I say, 3 times 4 are 12 ; and 12 firom 15 leaves 3L 

Q. What do you do with the 31 

A. I bring down 7 of the dividend to the right hand of the 3, 
making 37. 

Q. How do you get the 9 in the quotient 1 

A. I say, 4 times 9 arc 36, and subtracting 36 firom 37 leaves 
I, remainder. 

Q. It now appears that each son has 239 dollars, and there is 
1 dollar still remaining undivided : to explain the division ol 
this, tell me how many quarters there are in a dollar? ' 

A, Pour. 

Q. Now, as there are 4 sons to share equalljr this dollar, how 
much ought each son to havet 

A' i, or one quarter of a dollar apiece. 

Q. In this expression, i, we use the remainder, 1, and the di- 
visor, 4 : how, then, may Division be cslrried out more exactly 1 

A. By writing the divisor under the remainder, with a line 
between. 

From these remarks and illustrations we derive the following 

^ H«w do 70a iMsin to diride 1 

A. As in Short Division. 

Q. How niauy trteps aw thMW 1 

A. Four. 

Q. Whataietbey? 

A, 1st. Find how many times ; dd. Multiply ; 3dL 

Sabtraet ; 4th. Bring down. ^ 

Q. When do yon write tb» qsctltBtl 
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A: At the right hand of the dividend. 

Q. In performing the operation, whenever yoa have iiiii|nb«ied, wheA 
most the lemalnder be less than 1 

* A. Than the divisor. 

Q. When you have brought down a figpn, and tiie divisor is not fnntaiiyl 
in the new dividend thus formed, what is to be done 1 

A. Place a cipher in the quotient, and bring down 
another %ure ; after which divide as before. 

Proof. Q. How do yon prove the opemtiona 1 

A, As in Short Division. 



More Exercises for the Slaie. 

2. A man wishes to divide 626 dollars equally amongftiiwii; 

how many will that be apiece 1 A. 125^ dollars, or 135 dollars 
and 20 cents. 

3. There are 7 days in one week; how many weeks are there 

is 877 daysl A. 195? weeks. 

4. A man, having 5520 bushels of corn, wishes to pntit into 
bins, each holding 16 bushels; how many bins will it take? 
A. 345 bins. 

5. Four boys had gathered 118 bushelt of walnuts; in divid- 
ing them equally, how many will eaeh have 1 A. 2&| bushels. 

6. If a man is to iravel 1201 miles in 12 months, how many 

is that a month 1 A. lOOx? miles. 

7. If 1600 bushels of corn are to be divided eqn^ly among 
40 men, how many is that apiece ? il. 40 bushels. 

8. 27000 dollars are to be divided equally among 30 soldiers; 
how many will each havel A. 900 dollars. 

9. The salary of the president of the United States is 25000 
dollars a year; how much is that a day, reckoning 365 days to 
the year 1 A. 68i| ft dollars. 

10. A regiment of soldiers, consisting of 500 men, are al- 
lowed 1000 pounds of pork per day; how much is each man's 
pan 1 A. 2 pounds. 

11. James says that he has a half bushel that' holds 27000 
beans ; bow many will that be apiece for 9 boys, if they bv: 
divided equally 1 How many apiece for 27 boys? J. 4000 
beans. 12. For 36 boys 1 For 54 boys T A, 1250 beans. 

13. Divide 298765^ by la A. 2998ia&^. 

14. Divide 6283459 by 29. 4. 216671. \ 

15. Divide 37895429 by 112. A. 338352x1 j» 

16. Divide 29070 by 15 ; by la A, 3553. 

17. Divide 29070 by 19 ; by 17. A. 3240. 

6 



M 



so ARITHMETIC. 

IR Divide 10368 by 37 ; by 36. A, 673. 

19. Divide 10368 by 54 ; by 18. A. 76a 

90. Divide 3688 by 113 ; by 334. A. 36. 

81. Divide 101442075 by 4m. A. 35303. 

^ XVIII. Whkn the Divisor is a Composite 

Number. 

Q. 1. Bou^t 90 yards of doth finr 80 dollaxs ; bow maeb was that a 
yard? Now, as 8 times 10' ire 90 (a composite namber), it is plain that, if 
there had been bat 10 yards, the cost of 1 >aid would be 8 dollars, fiar 10 ia 
80, 8 times; bates there are 9 times 10 yards, it is evident that the cost of 1 
yaird will be bat one half (|) as much ; now much, then, will it be 1 

RuLB. Q. What, then, appears to be the role for dividing by a eomposite 
namber t . 

A, Divide by one of its component parts fiist, and 
this quotient by the other. 

Exercises for the Sate - 



N 3. Divide 1153 dollars among 
34 men. 

3. Divide 3530 by 63. A. 40. 

4. Divide 5040 by 38. A, 180. 
By 15. X 336. By 34. A. 310. 
By 84. J. 60. By 35. it 144. 
By73. A.70L 



OPERATION. 

4)1152 4 times 6 

^ are31 

6)288 
Ans. 48 dollars. 



IT XDC. To Divide by 10, 100, 1000, kc. 

Q. In IT XIL it was observed, that anneiing 1 dpher to any namber mal- 
ttnlied it by 10, fi ciphers by 100, *c. Now, Division being the reverse of 
Maltiplication, what will be the effect, if we cat off a cipher at the li^t of 
any number 1 

A. It must decrease or divide it by 10. 

Q. What will be !!»• eflbet, if we cat off two etphersT , 

A, It will be the same as dividing by 100 

Q. Why does it have this eflbetl . 

A, By cutting off one cipher or figure at the right, 
the tens take the units' place, and hundreds the tens' 
place, and so on. 

Rvu. Q. What, then, is the role finr dividing by 10, 100, Iec.1 

A. Cut off as many places or figures at the right 
hand of the dividend, as there are ciphers in the 
diYisor. 
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Q. Wkat tra the fiforat cut offl 

ii. The remftinder. 

Q. What are the other figimB 1 

A. The quotient. 

Exercises for the SaU. 

i. A prize, valued at 26526 dollars, is to be equally divided 
among 100 men ; what will be each man's part 1 

OPERATION. 

255|26 



265f^ dollars. 



2. Divide 1786&82 by 10000. A, 



178 iSft dNpT' 



3. Divide 87053428 by 10; by 100; 
by 1000, by 10000; by 100000; by 

1000000. A^ Remainder to each, ^, 

T%V» tVA' M^^?> T^iWo j T oVoVo^ - Cluotients, toial, 
9739257. 



^ XX- When there are Ciphers at the Right 

Hanp of the Divisor. 



1. Divide 4960 
dollars among 80 
men. 



OPERATION. 

8 times 10 are 8|0 ) 496|0 

62 dollars. 



Q. In this example, we have a divisor, 80, which is a com- 
posite number (thus, 8 times 10 are 80) ; how, then, may we 
proceed to divide by 10, one of the component parts 1 

A. By cutting off one place at the rignt hand of the dividead, 
as in f XIX. 

Q. How do you obtain the 62 1 

A. By dividing the 496 by 8, as usnaL 

EvLs. Q. As any niimber, which hat a cipher or dphen at the right* 
can be produced by two other nombera, ooa of which may be either 10» 100, 
1000, A«., how, then, would you proceed to divide when tner« an dphen aj 
the right of the diviiorl 

A, Cut them off, and the same number of figures 
from the right of the dividend. 

Q. How do yoa divide the rBBMSnSngflgttM of ithedtvidBBdt 

A. As usual. 

Q. What is to be done with the figwM of the dividend Whkh ue OM 
offt 

A, Bring them down to the right hand of tlie le- 
mainder. 



s » 




ARITHMETIC. 

Exercises for the Slate. 

% How many oxen, at 30 dollars a head, may be boagfat for 
36040 doUaftil ^ 126a 

3. Divide 783567 by 2100. A, irVfS ^««- 

4 Divide 2082784895876 by 1200000. A. l UUU ^^ 

5. Divide 7942851265321 by 12500000. A. t WMVo rem. 

6. Divide 1851595^75 by 112000. A. rtlVW ^^' 



Miscellaneous Questions on the Foregoing, 
Q. What It the mbject which yoa have now been attending to called ff 

A. Arithmetic. 

Q. From what yon have leen of it, how would yon define iti 

A. It teaches the various methods of computing by 
numbers. 

Q. What rules have yoa now been thronch f 

A» Notation or Numeration, Addition, Subtractioii| 
Multiplication, and Division. 

Q. How many rales do these make f 

Q. What are diese rales stmietimes called 1 

A, The fundamental rules of arithmetic. 

Q. Whyl 

A. Because they are tht foundation of all the other 
rules. 

Q. To denote the opeiation of these ^Ibient rales, we have eertila 
chaiaeten; what Is the name of these ehanctecsl 

ii. Signs. 

Q. What do two horiaontal stral|^t lines slgniiy; thus, 100 eentsasl 
doUarl 

A. Equal to ; as, 100 cents = 1 dollar, read, 100 
cents are equal to 1 dollar. 

Q. What does a hatlaoBisl Ihie teossing a psrpendlevlar tell yon to do; 
this, 6+ 10 "« 101 

A. To add; thus, 6 + 10=16, read, 6 and 10 
are 16. 

Q. Whatehw does this sign denote i 

A. A remainder after dividing. 

f. What does one hoiizontal stmight line tell yon to do; thw, 8-» 
t 
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A. To subtract; thus, 8 — 6«*2, read, 6 fraai 8 
leaves 2. 



Q. What do two lines, crossing each oth^r In the form of the 
totter X, tell you to do; thus ; 6 X 8 = 48 1 

A. To multiply ; thus, 6 x 8 ?«* 48, read, 6 times 8 
are 48. 

Q. What does a hoiisontal line, with a dot above and below It, tell yon 
todo; tha8,8-^2»4? 

A, To divide ; thus, 8 -r 2 = 4, read, 2 in 8, 4 
times. 

Q. By consulting If XVII. you will perceive that Division may be repra 
sented in a ditfereni manner ; how is this done ? 

A, By writing the divisor under the dividend, 
with a line between them ; thus, -J = 2, read, 4 in 8, 
2 times. 

Q. What docs ^ «8nify. then? ^ signify t V } V } ^^ ? 
J 4 4 ? 3 5 ? 
T^ • T • 

Let me see you Write down on the slate the signs of Addition, 8Qbtractlon« 
Multiplication, and Division. 



Perform the iollowiiig examples on the slate* as the signs 

indicate. 

1. 87834+2844-654-32+100==88315, Ans. 

2. 876345723—267001345=609344378, Ans, 

3. 692784578X27839421«19286721529249338. Am. 

4. 202884150—4025=50406, Ans, 

5. 2600-600=2000+1828=3828, Aim. 

6. 360a-400*=320QX4« 12800, Ans. 

7. ^737o7*^ ^^20000. Ans, 
. 9. H^+V=18, Ans, 

9. -^+V+V+V+¥-28, Ans. 

to. What is the whole number of inhabitants in the worlcl, 
^re being, according to Hassel, in each grand division as foN 
tows ;— in 

Europe, one hundred and eighty millions } 
Asia, three hnndred and eighty millions ; 
Africa, ntneiy'nine millions ; 
America, twenty ^ne millions ; 
Australasia, &c. two milJionsi A. 089000000 

5* 
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11. What was the namber of inhabitants in the foUowmf 
New England towns, in 18S0, there being in 

Portland, 8^1; Boston, 43,398; 

Portsmouth, 7,321; Providence, 11,767; 

Salem, 13,731; New Haven, 8,3371 

A. 93,031^ 

13. What was the number of inhabitants in the following 
towns, there being in 

New York, 133,706; Norfolk, 8,479; 

Philadelphia, 108416; Richmond, 13,067; 

Baltimore, 63,738; Charleston, 34,780; 

Washington, 13,347; Savannah, 7,523; 

Albany, 13,630; New Orleans, 37,1761 

A. 400,461. 

13. How many more inhabitants were there in New York 
than Philadelphia 1 Philadelphia than Baltimore 1 Baltimore 
than Boston 1 Boston than New Orleans ? New Orleans than 
Charleston 1 Charleston than Albany 1 Albany than Provi- 
dence? Providence than New Haven ? A Total, 115,379. 

14. At 73 cents a bushel, what will 42 bushels of salt cost % 
What will 800 bushels? A. 61466 cents, lb. What will 3970 
bushels? What 8900 bushels ? A. 866510 cents. 

16. James had 37 cents, William 10 times as many as James, 
Rufus 15 times as many as William, Thomas 26 times as many 
as Rufus, Hairy 45 times as many as Thomas, and Stephen 
34 times as many as Harrv; how many did they all have? 
A, 163487757. 

17. There are 60 minutes tn one hour ; how many hours are 
there in 130 minutes ? In 4800 minutes ? A. 83 hours. 18 In 
173800 minutes t In 1036800 minutes ? A. 30160 hours. 



FEDERAL MONET. 
V XXI. Bepeat the 

TABIiB. 

10 mills (m.) Mk» 1 cent . . . . iIib ct. 

10 cents . Mke 1 dime 41- di. 

10 dimes Mke 1 dollar . . . itfn $. 

10 dollars mi» 1 eagle ...%■£. 




1 . At 10 mills a yaid, hfiir'mMPiSehtB will 4 yards of cloth 
cort? Will 6 yards? -^^'' 
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2. How many mills are 2 ceats i 3 cents ? 4 cents ? S 
orats ? 8 cents ? 12 cent» ' 

3. How many cents are 2 dimes f 5 diqfies ? & dimeii > 
7 dimes? 11 dimes .^ 

4. How many dimes are 2 dollars? 5 doUars? 7 dol- 
lars? 10 dollars? 12 dollars? 

5. How many eagles are 20 dollars ? 30 dollars ? 40 dol 
ars ? 60 dollaars ? 80 dollars ? 1 00 dollars ? 1 20 dollars ' 

Q. How many cents are 4k pence ? A, 6^. 

Q. How many cents are 9 pence ? A, 12^. 

Q- How many cents are 18 pence, or 4 of a dollar ? 

A, 25. 
Q. How many cents is | of a dollar ? 
Q. How many cents is I of a dollar ? 
Q. How many cents is one dolkr ? 
Q. How many cents is a pistareen ? 
Q. How many cents is half a pistareen ? 
Q. How many 9 pences in a dollar ? 
Q. How many 4 pence-halfpennies in a dollar ? A, 16. 

6. You buy 4 yards of cloth for $1, and give the shop 
keeper two fifty-cent bits; how much change must he giv« 
you? 

7. You buy some calico to the amount of 17 cents, and 
give the clerk a pistareen ; how much change must, he 
giye you ? 

8. You give a pistareen for 1 fish ; how many cents must 
you give for 2? For 3? For 6? For 7? For 9? For 12? 

9. What will 2 yards of ribbon come to in cents, at 4ft 
pence a yard ? At 9 pence ? At i ox a dollar ? At | a dol- 
lar ? At I of a dollar ? 



A. 


SO. 


A. 


76. 


A. 


100. 


A. 


20. 


A, 


la 


A. 


8. 



Q. What is the coin of the United States caOodl 

A. Fecleral Money. 

Q. When established 1 

A. A. D. 1786. 

Q. By what anthoilty 1 

A, Congress. 

0^ Which Lb the money unit t 

A. Dollars. 

Q. What place do dollan occnpy, then 1 

A* The place of units. 

^ How an doUan distinguished ftom dtnes, esati, aadi 
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A, By a comi&a, or separatrix, at the right of dol 
krs. 

^ What are dw fignrH on the left ef doUan 1 

A. Eagles. 

Q WhatiitheflntfigiifeoiitheilclhtordonMif 

A. Dimes. 

Q. What is the second fignie ? 

A, Cents. 

Q. What is the thiid figure 1 ^ 

A, Mills. 

Q. How many of these eolns are real 1 

A, Four. 

Q. Name them. 

A, The eagle, the doUar, the dime, and dkt 
cent. 

Q. Whiehisagoldeoliif 

I A. The eagle. 

^ Q. Which are the silver eolna ^ 

A. The dollar and the dime. 

Q. Which is a copper ednl 

A. The cent. 

Q. Which is tanagiiiaryl 

A, The mill, as there is no piece of money of that 
denomination.* 

Q. What are ail the deoomtaatioiM of FMeial Ifoiiey 1 

A. Mills, cents, dimes, dollars, and ei^les. 

O. How many of these denominations are aaed in aecowitih aad whiC 
aratheyl 

A, Three ; dollars, cents and mills. 

Q. What are dollars and eagles called in accooats t 

A. Dollars. 

Q. What are dimes and cents calledl 

A, Cents. 

JVote.— The names of coins less than a dollar express their value. Ifin Is 
contmcted from Miile, the Latin for thoutand ; Cent ftom Omtmim, the Latin 
for Aaiuired ; and Dime for />t«iiic, the fVench for UiOk, 

Q. What does this character, t, placed before nmnbers, denote t 

A, Federal Money. 

Q. As 10 mills make 1 cent, 10 cents 1 dime, jtc^ increajdnc fmrn 
light to left like whole nnmbers. It follows that any question in FedenA 

^— — » III I ■ ■ II ■■ I 

* ThtM am» however, half eagles and half dimes, real coins. 
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■onay may Iw parfiiniMd as in whole niunben; alto that doltan, eenti* and 
Mdllt, may be ealled either all mills, or all cents and mills ; thus, 4 doUan, 
2$ cents, and 5 mUls, may be read, 4S55 mills, or 435 oents and 5 mills; bat| 
in order for this, it will sometimes be necessary to write dpten between the 
different denominaHons ; when, then, the cents are leosthaB 10^ when mut 
a ciyker be iilaced ift wrttiog cents with dollars 1 

A, Between the cents and dollara. 

Q. WhylitUit 

A, Because, as 100 cents make 1 dollar, cents, of 
course, occupy two places ; hence, when the cents are 
less than 10, they must occupy the units' place of 
cents, and a cipher the tens' place of cents. 

Q. In wilting down mills with dollars, when there an ao cent^ how 
many dphers mvat yoa place between them and dcrilanl 

A, Two. 

Q. Why 1 

A, Because, as there are two places for cents, when 
there are no cents, these places must be filled with 
ciphers. 

Q. How aieSdollart and 5 mlUs witttea down, th«a t 

A. $2,005. 

Q. How ai»3 doUan and 1 cants written down, tfami 1 

A. $3,02. 

Q. How an 7 doltan aad 8 mOla wifttn dowa t 

A. $7,008. 

Q. How an 9 dollan and 1 cent wittttn dowaf 

A. $9,01. 

Q. How an 1 dollar, 1 ecnt, and 1 mill wiltlBBdowBf 

A, $ 1,011. 

Q. How an ttdoUanaadW cents wittten down! 

A. $ 20,60. 



REDUCTION OF FEDERAL MONEY. 

T juui. Q. What would yoa call the «'*«'!g«»t of mimben ftom one 
name, or denomination, to aaottier, ntaining the WbUM value ; as, 900 
Into 18 dollars 1 

A, Reduction. 
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RUIiE. 

Q. How many mlUs in 1 oent 1 In 8 eents 1 In 9 cento f 
Q. What, then, do yoa mnltiply by, to hdng cento into miUa 1 

A, Multiply by 10 millS) that ib, annex one cxjfiket. 
(See IT XII.) 

Q. How many cento in 90 millal InflOmlllel InSOnilkl 
Q. What, then, would yon divide by, to bring mills into cento t 

A, By 10 miUs ; that is, cut off the right hand 
figure. 

Q. How many cento in 1 dollar 1 InSdollanI InSddUanI 

Q. How many dphen, thmi| do yon annex to doUara, to bring them Into 



O, How many ddlan in 900 cento 1 In 800 cento 1^ 



How many flguiet, then; would you cut ofl^ to bring cento inl» 
doUanI 

Q. Afl annexing two dphen to dbUan brings theto Into cents, and one 
to cento brings cento into mills, ihow many dpMis, then, would you amiiK 
to dollars in all, to bring them into mUUi 1 \ 

A, Three. 

Q. How many mills, then, in 3 dollars'1 In 8 dollars 1 

Q. How many fignni would ytm c^t ofl; to bring milU back into doHan t 

A. Three. 

Q. How many doUaiB in 9000 millal InflOOOmlUal 

Exerciieifor thi SUUe, 

« 
1. Itedace $3, 1 c. 1 m. to mills. A, 2011 mills. 

3. Reduce S3, 75 c to mill& A. 3750 mills. 
a Reduce S90, 6 e. to mills. A. 900G0 mills. 

A. S68B1 mitti. 

4. Reduce 88, 25 c. 8 m. to mills. 

5. Reduce $4, 28 c. 1 m. to mills. 

6. Reduce $480, 6 c to mills. 

7. Reduce $48 to mills. A. 540599 mills. 

a Reduce 7680 mills to dollars. 

9. Reduce 1865 mills to dollars. 

10. Reduce 172 cents to dollars. 

11. Reduce 1189 cents to dollars. A, $93 15 & 5 m. 

12. Reduce $260 to cents. 
13 Reduce $130 to cents. 

14. Reduce $2, 45 c. to cents. 

15. Reduce $24,06 c. to cents. A. 41651 cents. 

16. Reduce 1265| cts. to dollars. 

17. Reduce 137^ cts. to dollars. 
1& Reduce 12121 cts. to dollars. 

19. Radnce 19000 cts. to dollars. A. $146, 15 c 6 a. 
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ADDITION OF FEDERAL MONEY. 

^ XXIII. 1. What will 20 pencils come to, at 5 cents 
for 10, aod 10 dimes for 10 ? 

2. What is the sum of 50 cents and 5 dimes ? 

3. What is the sum of 6 cents, 12 cents, 20 cents, and 2 
dimes ? 

4. If you give 25 cents for a top, 25 cents for a knife, and 
1 dime for a slate, how much do they ail come to ? 



OPERATION. 

$. cts. 

32,50 

16,20 

1,08 



Q. What ig this, wUch yon have now be^n doing, called 1 

A, Addition of Federal Money. 

1. A man bought a wagon for $32,50, a harness for ||15,90, 
and a whip for $1^ 8 c. ; what did the whole cost 1 

Q. How do you perform this opera- 
tion 1 

A. I place dollars under dollars, cents 
under cents, adding as in Simple Addi- 
tion. 

Q. Why is there a cipher placed be- 
tween the $1 and 8 cents % 
A. Because the cents are less thaa 
Ans. $48,78 lO. 

FVom the preceding remarks we derive the following 
Q. How io yon write down eents, dollars, Jec. t 

A. Cents under cents, dinars under dpUais, te. 

Q. How do yoa add t 

A. As in Simple Addition. 

Q. Where Is the leparatiix to be plaoed 1 

A. Directly ujader the separating points above. 

More Exercises for the Slate. 

9. What is the amount of 3 dollars 2 cents, 3 dollars 5 oea^ 
7 dollan; 8 cents, 9 dollars 1 cent, 1 dollar 1 cent 1 mill, and 90 
dollars 50 cents 1 A. $49,671. 

3. Bought a chaise for $196,18, a watch for $980,95, a coach 
for $850,69, a hat for #6,50, and a whip for l^fiQ ; how mueh 
did all these articles come to 1 A. $1966,53. 

4. Bought a cap ibr $7,50, a c.>at for $19,18, a pair of siUr 



m ARITHMETIC. 

stockings for $1,63 aud a cane for ld,87 ; what was the cottt of 
the whole 1 ^.$34,17. 

5. If I give l;,en dollars one cent for a cart, fifty dollars for a 
yoke of cattle, seven dollars twenty cents for a plough, sixty- 
five dollars for a horse, thirty-seven dollars fifty cents for soma 
hay, how much will all these come to 1 A. tldO;?!. 

6. If i of an orange be worth 2 cents, how mneh is | wofth 1 
How much is a whole orange worth 1 

7. If i of a vessel be worth S3d000,50, what h the whole ves- 
sel worth ? A. $75001,50. 

8. If i of a vessel be worth $3700,13, what is a whole vessel 
worth 1 A $14800,48. 

9. If ^ of a vessel be worth $10000,50, what is | worth 1 
|l ^1 f 1 and what part Isf 7 J. }»$30001, f =»30001,5a« 
|«B$40003, f »$50003,50, or the whole 1 



9^ The learner will perceive, that the flgnies, herMA«r annexed to 
separate question, show tne correct answer, when the proper valae is assigned 
them, which he most of eonrse do, before he can obtain the total amoont 
which follows. This will Aurnish a ivoper exweise fat the judgment of the 
pupil, unattended b|r any diseowageBent arising fifom a long and ledio«s 
process. 

9^ For die eonvenlAnee of the teacher, there is inserted in the K§9 a Adl 
«m1 completo aaswer to each separate process above allnded to. 

10. If ^ of the Stock in a bank be worth $3356,56, what in 

^ worth 1-471313. A worth 1-943634. A $14139,36. 

11. Bought a qaart of brandy for 63| cents, a quarter of ikMur 
f#r 1 dollar 37| cents, a pound of sugar for 13| cents, 3 wda 
of cotton cloth for 75 cents, 1 vest pattern for 87| cents, 1 doxen 
of buttons for 8 cents, and 3 ootum balls for 6 cents; how modi 
did the whole ammn^ to 1 ii. $3,89. 



SUBTRACTION OF FEDERAL MONEY. 

T XXIY. 1. If you buy a top for 20 cents, 12 maibka 
for 20 cents, 6 oranges for 10 cents, and sell them for 5 
dimes, shall you make or lose by trading ? 

2. Your father joive you 15 mills, 4 mills, 1 mill, 2 dimea. 
28 cents; and said, that if you would tdl him how mnah 
more it would take to make a dollar, he would give you aa 
much more ; how much did it take ? 

3. You houffht a yard of ribbon for 24 cents, gave | lo 
your sister, aiM sold the rest at 10 cents for a quarter of a 
>Hd ; did yoamake or lose ? and how much ? 
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4. If 3 dollan buy one yard of cloth, what is I of a yard 
worth? 

5. A, B, and C, buy a chaise for 90 dolburs ; A pays k of 
it ; how many dollars do B and C pay ? 

Q. How do yoa write the noailMn dowal 

A. As in Addition of Federal Money* 

Q. How do yoa snbtmct 1 

^. As in Simple Subtraction. 

^ How do you place the sepamtrix 1 

jA. As in Addition of Federal M<mey. 

Exer cites for tfu Slate. 

L A man owed 136,465, and paid t87,696; how much did 
he then owe 1 

OPERATION. 

. $36,465 

$27,696 



$ 8,769, A.m^S dollars 76 cents 9 mills. 

S. You borrow 1536,15, and pay 1336,18: how much remains 
tuUNudl A.t299,97. 

3. A merchant bought a quantity of coffee for 1696,50, whieh 
he afterwards sold for $626,255 ; how much did he make by 
the sale 1 A. $99,755. 

4. My travelling expenses on a journey were as follow!^ 
viz. ; stage fare, eighteen dollars ; board, nine dollars fiAy cents ; 
carrying trunk at different times, seventy-five cents: private 
eonveyadce at one time, six dollars thirty-seven and a half 
cents ; and at another, seven dollars ; how much had I left, oa 
my return home, of two 50 dollar bills, which I took with me 1 
A, S58,37i. 

5. From two dollars take twenty cents. A, $1,80. 

6. From 5 dollars take one mill. A. $4,999. 

7. From one dime take one cent. A. $0,09. 

8. How much must you add to three dollars twelve and a 
half cents, to make four dollars 1 $0,87|. 

9. Subtract 37i cents from 50 dollars. A $49,62^. 

10. From 4 dollars take 3 dollars 99 cents and 9 miHs. A 
$0,001. 

11. Suppose I owe the following sums ; to Y, $60, 1 cent; 
to Q, S356, 7 cents ; to P, $23,50; to D, $700; and my whole 
stock is worth no more than $1000; am I in debt more than I 
am worth 1 and how much 1 A, $139,58 more than 1 am woHk 

6 
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MULTIPLICATION OF FEDERAL MONEY. 

11 XXV. 1. What will 20 yards of doth come to, at $2 
per yard? At $4 ? At $6? At $10? 

2. What will 10 yards of tape come to in cents, at 3 milk 
a yard? At 8 mills? At 2 cents? At 9 c^nts? At 15 
eents ? At 12 cents? 

3. How many 9 pences are there in a dollar? How many 
4^ pences ? 

4. At 41 pence a yard, what will 2 yards of ribhon come 
tQ in cents ? What will 3 yards ? 4 yards ? 8 yards ? 12 
yds. ? 16 yds. ? 20 yds. ? 24 yds. ? 32 yds. ? 48 yds. ? 
56 yds. ? 64 yds. ? 

5. What will 2 oranges come to in cents, at 2 dimes pei 
orange? What will 3 ? 5? 6? 7? 9? 12? 15? 



Q Wliat is this, which yoa have now been doing, called 1 

A, Multiplication of Federal Money. 

RUIiE. 

Q. How is the multiplicand to be written down f 

A, As in Addition of Federal Money. 

Q> How do yoa multiply 1 

A. As in the simple rules. 

Q. How many places do yoo retain in the product finr eents and 

A. As many as are in the multiplicand. 

Exercises for the SlaU* 

1. At 25 dollars 6 cents 5 miUs a month what will 6 months 
tabor oosti 

OPERATION. 

$ 25,065 
6 



Am, $ 150,390 » 150 dollars 39 cents. 

Sl If one pair of shoes cost 92,25, what will 2 pair cost 1-450. 
3 pair cost 1-675. 4 pair cost 1-^00. 5 pair cost 1-1125. 7 
pair 1-1575. 9 pair 1-2025. A. $67,50. 3. What will 12 pair 
cost 1-2700. 15 pair cost 1-3375. 18 pair 1-4050. 23 pair T- 
5175. A. S153. 4. What will 26 pair cost 1-5850. 37 pair 
ccteit 1-^325. 53 pair cost 1-11925. 75 pair cost 1-16875. «4. 



i 
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•IS9,75. 5. What will 85 pair con 1-19125. 150 pair cost ?- 
33750. 183 pair cost 7-41175. 165 pair cost 7^7105. A. 
$1311,75. 6. What will 350 pair cost ?-*56250. 800 pair cost ? 
180000. A. $IHQ62,bO. 

7. If your travelling expenstes for one day are 48 c. 5 mil]», 
how much will the travelling expense.*^ for one year, or 366 
days, amount to at that rate 1 A. $177,025 8. How much will 
the tra veil ing expenses for 2 years 1-354050. For three years 1* 
631075. For 5 years 1-885125. For 6 years 1-1062150. A. 
^32,40. 9. For 7 years 1-1239176. For 9 years 1-1593226. 
For 10 years 1-1770350. A. 14602,65. 

10. What will 2 hogsheads of wine come to, at $32,50 for one 
kogshead 1 A. $65. 11. What will 3 hogsheads come to 1-9750. 
What will 121-39000. What will 15 1-48750. il. $975. 12. 
What will 36 hogsheads come to 1-81250. What will 35 hogs- 
heads 1-1 13750. 150 hogsheads 1-487500. J, $6825. 

13 If x^ of a bank be worth $365,155, what is yf^ worth 
A. $730,31. 14. What is yfiF worth 1-1095465. j^js worth 1 
1825775. yIi^ worth l-219093a .4. $5112,17. 15. What i 
tfir worth 1-2931240. ^ worth 1-4381860. ^ worth 1 
5477335* A. $12780,425. 16. What is ^ worth l-584248e 
^ worth 1-7303100. ^^-^ woi\h'i'9l^815. il. $22274.455 
17. What is y'^ worth 1-10954650. yVlF ^or^^ 1-12780425 
^ worth 1-14606300. A. $38341,275. 18. What is y^^ 
worth 1-16431975. j%% worth 1-1'8257750. j%% worth X- 
30083625 A. $.54773,25. 19. What is y%% worth 1-21909300 
^ worth 1-23735075. x%V "^'^r^^ 1-24465385. A. $70109 76. 
30. What is ^ worth 1-27386625. Vo^o "^^^^ 1-28847245. 
^ worth 1-32863950. i^§ worth 1-3G515500. il. $126613,32. 



DIVISION OF FEDERAL MONEY. 

"t XX VL 1. You rive 12 cents and 5 milla for 2 slicka 
of twist ; how much is toat for one stick .> 

2. If you give 2 dimes and fi cents for 2 slates, bow much 
are the slates apiece ? 

3. If 28 pounds of tea cost 28 dollars, what will 1 pound 
coat ? What will 8 pounds ? 6 pounds ? 22 pounds ? 

4 If 20 eyfU of bay cost. $40, what will 1 cwt. coat f 
What will 7 cwt. coat > 1 1 cwt ? 15 cwt ? 1 cwt., or 4 
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qrs f 2 qrs. ? 1 qr., or 2a pounds ? 14 pounds f 7 pounds 
34 pounds ? 



OPERATION. 

12)175,50,0 



1. If 13 yards of cloth cost $175,50, what will 1 yard cost 1 

Q. How do you 

perform this ex* 

$ cts. m. ^"yHl .. 

4 i^or»K -11 i>4 £>n a il. I divide as in 

^n«. 14 62 5 mills = 14, 62, 5. 

Q. Where do the 5 mills come from 1 

A. In dividing the cents there is a remainder,^ which, by 
annexing a cipher, makes 60 mills, in which 12 is contained ft 
limes, that is, 5 mills* 

From this example we derive the following 
Q. How do yoa divide 1 

A. As in Simple Division. 

Q. What will the quotient be 1 

A, The answer, in the lowest denomination of the 
dividend, which may then be brought into dollars. 

More Exercises for the Slate, 

2. If you divide S3500l,50 equally among 125 sailors, how 
many dollars will each have 1 A. 260,012. 

3. If a bank be worth $30515,50, what fc y^ of it worth 1 
A. $305,165. 

4. If a vessel and cargo are valued at $20000, what is ^^ 
worth"? A. «714,2854-. 

5. 16 men draw 82050,65 in a lottery; how much is each 
man*s part, if it be equally divided among them T A. 128,16&-f^. 

6. If a man's salary be $3650,40 a year, what is that a day 1 
A. 10 dollars, 1 mill-h. 

7. Bought 36 lb. of sugar for $10,50 ; what is that a pound 1 
A. $0,391 -29 cents, 1 mill+. 

8. If you buy 383 yards of broadcloth for $5036,50, what is 
that a yard '{ A. $13,15+. 

9. If a man's wages be $365,40 a year, or 52 weeks, what is 
tliata weekl A. $7,026+. 

10. Divide $1000,60 equally among 2 men.-50030. Among 
3 men.-333533. Among 4 men -25015. Among 6.-166766. 
Among 8 -125075. A. $1375,824+. 11. Among 10 -10006L 
Among 15-66706. Among 18.-55588. Among 25.-40024. 
A. $2&2,37B+. 12. Among 28.-35735. Among 35.'-2858a 
Adong 40.-2501& Among 45.-22235. Among 60.-16676. 
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A, $X9Sfim+. 13. Among 70.*14894. Amimg 85.-11771. 

Anooi^ 95.-10532. Among 100.-10006. Among 150.-667. 

A. S5%n3+. 14. Among 900.-5003. Among 240.-4169. 

Among 360.-9779. Among 400.-2501. Among 550.-1819. 

A. S16,271+. 15. Among 17.-58858. Among 19.-52663. 

Among 89.-11242. Among 98.-1021. Among 199.-5028. 
A. 138 dollars 1 milt+p 

IT XXVII. To Multiply by J, ^, f , 5J, &c. 

1. How much is | of 10? ^of 18 ? ^ of 16 ? ^ of 20? 

RtJUB. 

Q. Tb multiply 4 by S, we take 4, 9 times ; to multiply liy 1, we take 4 

1 time ; and to multiply 4 by i, we take 4, | a timet th^t is« tkekatfat 4, aod 
to get this, it is plain that wejnust divide 4 by S. From these remarks what 

appeavi to be the nde fat multiplylag by 1^, i-, \, Ate. f 

A. Divide the maltipiicand by the figure below the 
line. 

Q. Bow much is ^ of SOI | of flai ^ of »1 f of 1S1 |- of 1S1 

Q. In these eiamples. we divide by 5 to get ^ of 90 : then it is plahi, that 

2 is 9 tiroes as maeh as ^, that is, we multiply 4- of SO, which is 4, by 9, 
making 8 : but we mlghi multiply 90 by the 9 first, and divide by the 5 after^ 
wards ; thus, 9x90aK40^5,8 times, the same result as before : how, then, 

does It appear that we can proceed to multiply by {* -i T^t ^c. ? 

A, Divide the multiplicand by the figure below the 
line, and multiply this quotient by the figure above the 
line ; or multiply first, and then divide 

Exereites for the Slate, 
1. What will 9f yards of cloth cost, at 28 cents a yait 1 

28 
5 

7)140 

90 



OPERATION 




28 


7)28 


3 


4 — 1 of 28. 


56 


6 - 


90 


20 — f of 26. 


^,76 Am. 




Q. HowdoyoamoMplybsrtbtta^tetfl 


▲ A*iimmL 
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Q. How do you proceed next 1 

A, I get \ of 98, making 4; then multiply the 4 by ft, mik- 

ingao. 

Q. What do yoa do with the 201 
A. I add it to 56, making 76. 

More Ezereisesfor the SUUe, 

3. At 30 cents a bushel, what will 19^ bushels of oats cosil 
i. •ft.TS. ^ , 

a Tell me how many yards 50 rods are,or multiply SO by H* 
A. 275. 

4. What will 29^ yards of cloth come to, at ill a yard^ 

• S45. What will Sa^T '1-246. What will 23^ 1-260. 3^ r- 
42. 3l}fU51. 99t\ 1-1095. A. 02339. 5. What will 9f 
yards come to, at $12 a yard 1-33. What will 5^ 1-66. 6) .^- 
80. 8^», 1-105. 10^1-133. 15|V186* 25^1-306. A. 989^ 

6. If a man's salaiy be $1200 a year, what will 2;^ years 
come to 1-2420. What will 3^ 1-3630. 5^1-600.8^1''- 
10710. l^^'iAbSm. A. •3839a 

^ XXVin* When the Price is ak Aliqitot Part 
OF A Dollar,. OR, Practice. 

1. At 60 cents a bushel, what will 2 bushels of appkfl 
cost ? What will 4 bushels ? How much is | of 4 ? How 
much is I of 8 P What will 8 bushels cost, then ? How 
much is i of 12? How much will 12 bushels cost, then ? 
How much is I of 40 ? What will 40 bushels cost, then ? 
How much is | of 100 ? What will 100 bushels cost, then ? 

2. At 25 cents a peck, what will 2 pecks of salt coat? 
Will 4 pecks cost ? Will 8 pecks cost ? How much is | 
of 8 ? How much is i of 16 ? Will 16 pecks cost, then ? 
How much is | of 20 ? Will 20 pecks cost, then ? How 
much is \ of 400 ? Will 400 pecks cost, then ? 

3. What will 2 oranges cost, at 12| cents apiece ? Wil! 
4 oran^s? Will 8 oranges? Will 16 oranees? How 
much IS I of 16 ? How mudi is | of 24 ? Wnat will 24 
oranges cost, then? How much is I of 80? Will 60 
oranges cost, then ? 

4. At 6| oenta a pint, what will t pints of ale cost ? What 

will 4 pints cost ? 8 pints ? 16 pints ? How much is ^ 
of 16? How much is tV of 3f ? Will 32 pinte cost than? 
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^ Wbst part of a dollar Is 50 cenUl 
^ Wkyi 

A. Because 2 timet 50 r.. are 100 c. = $1. 

0, Whatpavtof adoltetoSScMitil 
A, f 
«. Whyl 

A. Becanae 4 times 25 c. are 100 c. s $1. 

Q. What are tliMe even parts called 1 

A, Aliquot Parts. 

Q. When, then, one number is eontalned In another ezacttj %^i, teu 
MS, what is it called ? 

A, An Aliquot Part. 

Q. What Is the methcNl of flndinf the coat of artidea, by taldnf 

pibrts, usually called 1 

A, Practice. 

Eepeat the Table of the aUqaot paru of a dollar. 



Cts. 


Ct8« Gte. $ 


50 =: 1 »r. 


dollar, btcMM 2 X 50 — 100 *■ 1. 


33| » 1 •/• 


dollar, b«es»e 3 X 33^ -» 100 ^ 1. 


25 = 1 *f. 


dollar, b«e«uM 4 X 25 a. 100 «■ 1. 


20 s: 1 or. 


dollar, beeaoM 5 X 20 s 100 ■« 1. 


l«!l — I .f. 


dollar, b«<»«.e 6 x 16} » 100 «. 1. 


12i = 1 of. 


dollar, became 8 X 12| » 100 >» 1. 


10 =T»5of. 


dollar, b«ai«M 10 X 10 » 100 -a 1. 


n=A-'- 


dollar, b..... 16 X 6} » 100 » 1. 


6 =:,V- 


dollar, b«»». 20 X 5 — 100 «« 1. 



^. Fran the Ulastiattcms now giTen, what appears to be a 
rale for caknlatinf the cost of articles, when the price is an aUqooC putedTn 
Mlart 

A Divid)^ the number of sallons, yards, Itc., by ^ 
number of aliquot parts which it titkes of the pt tee to 
make a dollar. 

42. What ivIU the qneHnit be Y 

A. The answer, in doUnrs. 

Q. Por enoipln, what woold .yen^vtfe by<>ishwLtfc» -frienii JDmsiil 

SH eentsY %S eents? SO e«su1. M|<miiI|Y .lift eestsY .10 eeslsl tl 
€Mts1 SeenUf 

3 
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Exercise$for tke Slaie, 

1. What will 360010 yards of cloth cost at 12i cents a yardi 

Q. How do you get ifae di- 

▼isor, 8 1 

Q ^ Q«nmri nn ^ ^^* cents -» J of a dollar. 

8 ; 360010,00 Q Ho^ ^^ y^^ obtain the 

ITZZyTT^ a 25 cents in the answer 1 

$45001^5, An$. ^. j annex 2 ciphers for 

cents, and continue dividing. 

2. What cost 2640 bushels of rye, at 60 cents a bushel % A. 
91320. 

3. At 25 cents a bushel, what will 4680 bushels of potatoas 
costVUTO. Will 3600 bushels cost 1-900. Will 4200 bushels 
cost 1-1050. A $3120. 

4. At 6i cents, or ^jr of a dollar, what will 6400 yards, of 
tape cost 1-400. Will^SooO yards 1-2000. Will 128000 yards V 
8000. A. $10400. 

5. What will 2'i00 yards of ribbon cost, at 124 cents a yard V 
33750 Will 5400 yards 1-075. Will 1080 yards V136. A. 
♦1147,50. 

6. What will 42124 oranges cost, at 5 cents, or ^ of a doUa^ 
apiece 1 A. $2106,20. 

7. What will be the cost of 1200 yards of cloth, at 50 cents a 
yard 1-600. At 33* cents a yard 1-400. At 25 cehis a yard V 
300. At 20 cents a yard 1-240. At 12| cents a yard 1-160. 
At 6i cents a yard 1-75. A. $1765. 

8. At 16} cents a pint, what will 2700 pints of brandy cost V 
450. At 10 cents a ^t, what will 5400 pints cost 1-540. A. $990. 

9. What will 3fM2 bushels of salt cost, at ^l,12i, or 1| of « 
dollar, a bushel 1 At $2,25 a bushel 1 

OPERATIONS, 

8 ) $36002«eo8t at $1 a bushel. 4 ) 36003 

4500,25«cost at $0,12^ a bushel. 2 

$40603^ Ans. 72004»cost at1|2. 

9000,50scost at 



Ans. $81004,dO»cost at $3i. 

10. What will 3700 acres of land cost, at $12,25 ($12i) aa 
acre 1-45325. What will 3700 acres, at $15,50 ($151) an acre V 
57350. A. $1026,75. 

11. What will 27000 yards of broadcloth cost at 03,50 ($3|) 
a yard 1-94500. At $2,33i ($2|) a yard 1-63000. At $1,13| 

(•II) a Vard 1-80375. At $4,06| ($4iV) a yard V1J9687SO* 
At $1,05 ($1^) a yai4 l-iSaM. A. $38G012,5Of . 
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Qussttons, invdifing the Principlti qf thifongoing RtUet. 

1. A man bought a farm for ihirty-siz hundred dollars, and 
stock for the same to the amount of seven hundred and twenty 
dollars j what did both cost 1 and bow much did one cost morp 
than the other 1 A. Both, $4320 ; the farm, $2880 the moet. 

2. What is the amount of the following numbers, viz., ten, 
thirty, one million, tweniy>six thousand, one hundred and one I 
X 1026141. 

3. If the minuend be 9G002, and the subUithend 101, what is 
the remainder V-Q5Q0L If the subtrahend be 601, and the re- 
mainder 5025, what is the minuend f-5626. A. 31527. 

4. If the multiplicand be 4200, and the multiplier 48, what is 
the product ?-«201600. If the product be 201600, and the multi- 
plicand 4200, what is the multiplier ?-48. 201648. 

5. If the divisor be 25, and the dividend 5025, what is the 
quotient V-201. If the quotient be 201, and the divisor 25, what 
is the dividend V5025. If the quotient be 201, and the dividend 
5025, what is the divisqr 1-25. A, 5251. 

& If the sum of two numbers be 1800, and the greater 1000, 
what is the lessV-800. If the less be 120, and the sum 1320, 
what is the greater 1-^1200. A. 2000. 
7. 2700342+72+3+1 «ilw» 270041a 
a 367895437— 72591=il»5. 367822846. 
9. 25432 X 672^5= A?M. 1712718040. 
10 360042 ^ 8542» An*. 42^J^. 

!*• 30 00 ***-A?M. OOOOOOOj 00 00 • 

12. Bought 18 barrels of potatoes, each containing 3 bushels, 
at 25 cents a bushel ; what did the whole cost 1 A. $13,50l 

13. A farmer sold 30 bushels of rye, at 87 cents a bushel ; 30 
bushels of com, at 53 cents a bushel ; 8 bushels of white beans, 
at $1,85 a bushel ; 2 yoke of oxen, at $62 a yoke ; 10 calves, at 
$4 apiece; and 15 barrels of cider, at $2,37i a barrel; what 
was the amount of the whole 1 A. $251,625. 

14. A merchant, failing in trade, has on hand goods to the 
amount of $4800, and his borrowed money is S!^00 ; the re- 
mainder, after paying his borrowed money, is to be equally 
divided among 121 creditors; how much will each receive? 

A. $\9\ih 

15. A grocer bought 4 loads of wood, at $2,25 a load-9 ; 8 
bushels of rye, at $0 50 a busheM f 30 pounds of butter, at 12^ 
cents a pound-375 ; 340 pounds of cheese, at 6i cents a pound- 
dl25; fir which he paid 5 barrel^ of floor, at $6,25 a barrel- 
3125; 35 pounds of^ sugar, at 8| cents a poUDd'-2975; 3 gal- 
lons of molasse.*, at 25 cents a gallon-75 ; 15 bushels of bait, 
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at $1,13| a biishel-16675 ; what is the balance between the ar- 
ticles bought and sold 1 A. $13,85. 

16. What will be the price of 4 bales of goods, each bale con* 
taining 60 pieces, and each piece 49 yards, at 37^ cents a yard 1 

17. How many oranges, at 2 cents apiece, can be bought for 
4 cents 1 For $3, or 200 cents'? A. 103. For 166001 For 
$10000 1 A. 930000. 

18. How many yards of cloth, at fS a yard, may be bought 
for 4 barrels of cider, at $3 a barrel 1 For 8 barrels 1 A. 18. 
For 38 barrels ? For 50 barrels ? A, 117. 

19. How many gallons of molasses, at 33 cents a gallon, may 
be had for 60 bushels of oats, at 46 cents a bnshel 1 At 69 ctata 
a bushel 1 A. 300 gallons. 



Mr. George Stmpton 

To Rufue Payvfell, . . . « Dli. 
1838. 
June 5. To 8 barrels of Cider, at I3,13i a barrel. •17,00 

•• a To 6 bushels of Com, *' 58 a bushel, 3,48 



July 16, 1838. Recelred Payment, 

Ruf\ 



•30^ 



0^ In th0 K0f, MMh etsmpkw as the two fdlonliig hat« the wetenH 
pnces eanrled <mt, which renden fh« iupectlon of aay enonaow ineesa 
eseeedlngly eaay. 

Mr, Ckauneey Addey 

To Charlet Thcma$, Da. 

1838. 

/una 8. To 30 Merino Sheep, at $6 a head. 

»* 18. To 36 Calves, " 3,13| " 

July 1. To 300 pounds Cheesy " 06i a pound, 

" 18. To 18 " Veal, •* 08} « 

Oct 16. To 18 " Clover seed," 03| " 

" la To 96 bushels Gate, " S7| a bushel. 

•• 99. To 17 " Com, •• 76 •* 

Not. 16, 1838. Recdrcd patment 

Cnarles Thomoi, 
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MEKCflULNXS* ]»U.Im 

BoATON, December 18, 1698. 
ifr. Piter Careful, 

Bought of Stephen Notruet, 
3600 yards Calico, at i0,17| a yard. 

360 bales of Cotton Cloth, each bale 

60 pieces, each piece 24 yds., " 0,19| " 
40 pieces blae Broaddoth, each 37 

yards " 4,62| « 

400 yards Carpeting, " 1,18 '< 

900 piccesNankin, each 42 yards, *' 0,99 " 



Received payment, •113661,60 

For Stephen NotmsL 

John stimpson. 



RfiDUCTION. 

1 XXIX WINE MEASURE. 
Repeat the 

4 gilb (gi.) .... Mk« ... 1 pint . . . rf^ pt. 

2 pints . . 

4 quarts . . 
31^ gallons . 
42 gallons . 
63 gallons* 



• a 



2 hogsheads 
2 pipes . . 



1 quart . . ii|» qt. 

1 gallon . . dgn eal. 

1 barrel . . rigs bl. 

1 tierce • . ^ tier. 

1 hogshead d^ hhd. 

1 pipe . . . dga p. 

1 tun . . . . ric T. 

1. At 2 cents a fpll, what will 1 pint of molasses cost? 
What will 2 pints ? 4 pints ? 5 pints ? 6 pints ? 8 pints f 
10 pints ? 12 pints ? 20 pints ? 50 jMnta ? 100 pints? 

2. At 24 cts. a gallon, what will 1 qt. of ale cost ? What 
will 2 qts. ? i a gallon ? How much will 48 cents buy ? 
Will 60 cts.? Will 72 cts.' Will 120 cts..? Will 16a cts,* 
Will 180 cts. ? 

3. When mm is a dollar a gallon, what is a bansl wortb ? 

* HonheadB contaiDing Uqnon, aioluief^ kt^ MsofvuioM opadttoi. 
fMMmUy exceeding 100 gaUou. 



n ARITHMETIC 

What is a hogshead worth f What is ^ of a fao^facaa 
worth? (A hogshead is divnJed into 63 parts, or g;ulons; 

therefore 1 gallon is ■^.) What is |^ ? ^ ? 4§ ? 

4. At a dollar a gallon, how many quarts will 50 cents 
buy? Will #2? Will S«;25 ? Will $Z> Will $3,60? 
Will $4? Willt6? Will #10? Will $20? Will $30 ? 

5. At $100 a hogshead, what will 2 pipes of wine cost? 
What will 3 pipes ? 4 pipes ? 6 pipes ? 1 tun ? 3 tuns ? 
4 tuns ? 

6. How many gills in 4 pints ? In 2 quarts ? In 3 quarts ? 
in 4 qts. ? In 6 qts. ? In 12 qts. ? In 20 qts. ? 



Q. Fkom what you .have now beea ddiig, fiv what pupoMs would yo« 
kifer that this measure is used ) 

A. To measure wine, spirits, vinegar, oil, cider, 
honey, mead, &c. 

Q. What are the denominatloas of this measniel 

A. Gills, pints, quarts, gallons, barrels, tierces, hogs* 
heads, pipes, and tuns. 

JVWt.— The wine galloB eontains 831 solii) inehes, and Is In the soaie pfo> 
porlioB to the ale galion of 888 solid inches, as tlie poand Troy is to tb* 
pound avoirdnpc^ 

Exerctses for the SSaU, 

L In 4 pints how many gills f In 90 pints how many fills f 
A. 96 gills, 
a. How many pints in 16 gills 1 In 80 gills 9 A. 34 pint& 

3. How many pinu in 2 quarts? In 480 quarts? it9G4 
pints. 

4. How many quarts in 4 pints ? In 960 pis, ? A, 48S qts. 

5. In 3 hogsheads how many gallons? In 4137 hhds. ? A 
960757 gallons. 



ALE OR BEER MEASURE. 
Repeat the 

2 pints ..... Mke ... 1 quart, . . . «ga qt. 

4 quarts .... mmu ... 1 gallon, . . . siga gal. 
36 gallons .... mk* ... 1 barrel, . . . tifB oar. 
64 gallons .... make ... 1 hogshead, . . ■!(» hhd. 
1. How many pints in 2 quarts ? In 6 qts. ? Id 10 qta. ? 
In 20 qts. ? In 200 qts.? In 600 qts. ? 



REDUCTION. ^ 

t. Hovr many quarts in 8 pints? In 10 pints? In 12 
pints ? In 20 pints ? 

3. What wiU 1 gallon of beer cost, at 2 cents a quart ? 
What will 2 gallons ? What will 4 gallons ? Will 5 gallons ? 



Q. ^Vom these examples, what would yoa infer is the «ae of tkli 
1 



A, To measure ale, beer, and milk. 

Q. What are the denominatioBs of this measure 1 

A, Pints, quarts, gallons, barrels, and hogsheads. 

JVMfc— ▲ gailon, beer measoK, contaiat ttS cubic inches. 

Exerciset far the Siate. 

6. How many pints in S quartst In 3600 qts.1 A. 79M 
pints. 

7. How many quarts in 4 pints! In 7200 pt&t A, 360St 
quarts. 

a How many gallons in 2 barrelsl In 600 bar.f A. 29308 
gallons. 



CLOTH MEASURE. 
Repeat the 

TABI.E. 

2^ inches (in.) . asks . . 1 nail, rfm na. 

4 nails .... iMhs . . 1 quarter of a yd., iiia qr. 

4 quarters . . Mhs . 1 yard, n* vd. 

3 quarters . . Mh« . . 1 £11 Flemish, . osa E. Fl. 

5 quarters . . aiph. . : 1 £11 English, . ■if* E. E. 

6 quarters . . nak* . . 1 £11 French, . . tin E. Fr. 

1. How many nails in 2 qrs. ? In 4 qrs. ? In 8 ? In 10 ? 
In 11? In 12? In 15? 

2. How many quarters in 1 vard? In i a yard? In 1| 
yds. ? In 2 yds. ? In 5 yds. ? In 7 yds. ? In 9 yds. ? In 12 
yds. ? In 20 yds. ? In 30 yds. ? 

3. At 2 cents a quarter, what will 1 yard of cloth cost ? 
I a yard ? 1| yard ? 2 yds. ? 6 yda» ? 7 yds. ? 9 yds. ? 
12 yds.? 100 yds.? 

4. How many qusulers in 2 ells Flemish ? 3 ? 5 ? 7 ? 9 ? 
11?* 12? 15? 20? 

5. How many quarters in ? ells English ? 5* 6 ' 8 MO ? 
II? 20? 

7 



74 AlUTHMETia 

6. How many quarters in 5 elk Freneh? 7? 9? 11? 
12? 15? 20? 

7. U ioi a yard of cloth cost 10 cento« what coit } ? } r 

i? t-^ i^ V H^ li^ H? 1*? i|? t? 3? 

6 ? 8 ? 10 ? 

8. If i of a yard of tape cost 5 cents, what will 1 yd. cost i 
What will 2 ells Flemish ? 3 ells English ? 4 ells Fr^Ach i 



Q. From what you have now been doing, ibr wh&t pnrpoiat wosld yMl 
laAr Uttt tfiSs measura it wMd 1 

A. To measure all kinds of ciotlk 

Q. Wtoat are the denoninationi of ihls mMraml 

A. Inches, nails, quarters, yards, and elli. 

Exercises for the State, 

> 

9. How many quarters in 2 yards ? In 96879 yds f 

A. ia7496>«» 

10. How many yards in 8 quarters ? In 107488 qrs. f 

A, a6874yds. 

11. How many nails in 3 quarters 1 In 49000 qrs. f 

A, 168019 na. 
I& How many quarters in 12 nailsf In 168000 na.f 

il. 49008qri. 



DRY HEASURB: 



Repeat iba 

VAIHLE* 

2 pints (pt.) . . . mt» ... 1 quart, ii»i qt. 

8 quarts m^ ... 1 peek, itm pk. 

4 pecks .... Mk* ... 1 Dushel| . . . . ^la bu. 

How many bushels make a chaldron ? A 30. 

1. How many pints in 4 qts. ? In 6 ? 7 ? 9 ? 10 ? SO t 
100? 200? 

. 2. How many quarto in 2 pecks ? ItkBi 4 ? 5 ? 6 ? 7 ? 
8? 10? 12? 

3. If you give 5 cento for 1 quart of flat-seed, what will 

2 pecks cost ? 3 pecks ? What will <}• of a peck ? f ? .f ? 

i- ^' i' I- V Ho^ ^^^^ ^^^^ 10 cento ^uy ? 15 
cents? 20 cents? 25 cents? 30 cento? 40 cento? 

4. How many pecks in 3 bushels ? In 4 ' In 6 ? In 10 > 



REDUCTION. TS 

In 12 ? In 15 ? la 20 ? In 30 ? In 40 ? Ill 00 ? In 60 * 
In 70 ? In 80 ? In 90 ? In 100 ? 

5. At 10 cents a peck, what will a bashel of salt cost? 
What will I of a bu. ? | of a bu. ? 2 bu. ? 3 bu. ? 4 bii. 9 
6btt.? 10 bu.? 

6. At 40 cts. ^ bushel, how much rye can you buy for 2(t 
cts.? For 30 cts. ? For 60 cts. ? For 70 cts. ? For 80 cts.? 
For 100 cts. ? For 120 cts. ? For 160 cts.? For 360 cts. ? 



Q, From what you have now beem doing, for what poipowi would fwi 
InAr that this measure b ved ) 

A. To measure corn, seeds, roots, fruits, salt, qji- 
ters, coals, &c. 

Q. What are the denominations of this measure 1 

A. Pints, quarts, pecks, bushels, and chaldrons. 

Exercises for the Slate. 

13. How many pints in 3 quarts ! In 321 qts. 1 jS, 648 pla. 

. 14. How many quarts in 6 pints ? In 1284 pis. f .i. 645 qts. 

l& How many pecks in 8 bushels ? In 33 bu. ? ji, 136 pks. 



TROY WEIGHT. 



Repeat the 



TABJLE* 

94 grains (gr. ) . . . ■»«*« ... 1 pennyweight, •ign pwt. 
90 pennyweights . . imkn ... 1 ounce, . . . tign oz. 
12 ounces mak» ... 1 pound, . . . «gn lb. 



1. How many grains arc there in two pennyweights ? 

2. What are 2 pennyweights of gold worth, S 1 grain is 
worth 2 cents ? 

3. How many pennyweights in 5 ounces? In 10 ? In 12 ? 

4. You carry two ounces of old gold to a goldsmith, and he 
agrees to give you 10 cts. a pennyweight ror it; how much 
will the 2 ounces come to ? Will 3 oz. ? Will 4 oz. ? Wili 
5 oz. ? 

5. How many ounces in 2 pounds ? In 3 pounds ? In 4 
pounds? In 5 pounds? In 6 pounds? In 7 pounds? In 
10 pounds ? In 12 pounds ? 

6. What will a silver cup come to, that weighs 2 Monds, 
if you get 1 dollar an ounce for it ? If you get 2 dok. ? 8 
dols.? 4dols.? 5dol&? 



n ARITHMETia 

^. Bow la the ftieacM of gotd ezpreMedt 

A. Id carats. 

^ How many caiati nnke an oubcoI 

A. 22. 

Q* fiow many parts it an oonce of sUtw AvUM Inlol 

-4. 20. 

Q. What are the parts called 1 

A, Pennyweights. 

Q. How many eamts fine Is such gold as wUl abide the Am without lenri 
aeoooHtedl 

A, 24. 

Q. How many ounces aw then in a pound of sUTet, that Loees ao^teg 
hititall 

A. 12. 

Q. What is that base metal, which is sometimes mixed with gold or lil- 
ver, ealledl 

A. Alloy. 

Q. From what you have now been doing, for what purposes wohM yim 
hifor that this weight is OMdt 

A, To weigh jewels, gold, silver, coin, bread, and 
liquors.* 

Q» What are the denomiBatlons of this weight 1 

A. Grains, pennyweights, ounces, and pounds. 

Exercises for the Slate. 

16. In 3 pounds how many ounces 1 In 4200 pounds f 

^.504S4os. 

17. In S4 ounces how many pounds 1 In tfiOOOO onuces 1 

A 10008 lbs. 

18. How inany grains in 4 pounds 1 In 3600 pounds 1 

A 20759040 gr. 

AVOIRDUPOlwS WEIGHT. 
Repeat the 

16 drams (dr.) . . mtk* 1 ounce, >!« uz. 

16 ounces wJre 1 pound,! «g« lb. 

28 pounds .... a-k* 1 quarter of a hun- > ^ . 

dred weight, j *" ^ ' 
4 quartern . . . . aish* 1 hundred weight, . •iga cwt 
20 hundred weight >i«kt 1 ton, tigB T. 

* A ponnd aToirdvpois is heavier than a povnd Tlroy^ bnt an oonce Tnff 
Is heavier than an ounce aroifdnpois. 
t llw pound aToirdupois is equal to 14 os. H pwt 15} grtdal* 'Aoy. 



REDUCTION. 77 

1. Ifow many ounces in 2 ponnds ? In 3 ? In 4 ? In 5 ? 

2. A^ 2 cents an ounce, what will 2 lbs. of tea cost ? Will 
albs.? Will 4 lbs.? Will 5 lbs.? 

3. How many pounds in 2 qrs. ? In 3 qrs. ? In 4 qm. ? 

4. What will 2 quarters of raisins come to, at 10 cents a 
pound ? What will 3 qrs. ? What will 4 qiB. ? 

5. If you give 2 dollp.s for 1 qr. of flour, what must you 
pay for 14 lbs. ? For 7 lbs.? For 3| lbs. ? 

6. How many quarters in 2 cwt. ? In 4 cwt. ? In 5 cwt. t 
In 6 cwt.? In 8 cwt.? In 12 cwt.? In 15 cwt. ? la ftO 
ei«t.? In 30 cwt. ? 

7. At $1 a quarter, what will 2 cwt. of sugar cost ? Will 
4 cwt.? Wills? Will 6? Wills? Will 10? Will 15 ' 
Will 20? Will 30? 

8. How many hundred weight in 2 tons ? How many in 
3 tons ? In 4 tons ? In 5 tons.? In 6 tons ? In 8 tons ? In 
10 tons ? 

9. You buy 2 tons of hav, and pay 1 dollar a cwt. for it ; 
what will it come to? What will 3 tons? What will 4 
tons ? What will 5 tons ? What will 6 tons ? What will 
8 tons ? What will 10 tons ? What will | of a ton ? What 
will I of a ton ? What will ^ ? (A ton is divided into 20 
cwt. or 20 parts ; therefore ^ is 1 cwt.) What will ^ ? 

10. What will ^ of a quarter of coffee come to, at 11 cts. 

a pound? What will A-^^? iv- if^ ^' ^^^ 
will 3 pounds ? 5 ? 7 ? 9 ? 10 ? 



<). From what yoa have now been doing, for what paiposM woold yoa 
that this weight ia used 1 



A. To weigh all coarse goods, that are subject to 
waste, such as hay, flout*, &c., and all metals except 
gold and silver. 

Q. What are the denominatloiit of thh weight Y 

A. Drams, ounces, pounds, quarters, hundreds and 
tons. 

Exercises for the Slafe. 

19. How many hundred weight in 2 toosi In S83S tonsl 
i. 56680 cwt 

s90. How many ounces in 9 pounds 1 In 104000 pounds 1 
A. 166403Qoa. 

7* 
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^L In 8 qnarters how many handled weight 1 In MO qn. 1 
it 68 cwt 

S3. In 1 hundred weight how many qaarters 1 A.i qn. fm 
4 qrs. how many pounds 1 il. 112. 

JVtte^—Bj the last example It appears, that IIS poands nake 1 hvadred 
weight ; bnt In our populous towns, especially seaports, traders buy aad Ml* 
by toe 100 poands. 



APOTHECARIES' WEIGHT. 
Repeat the 

20 grains (gr.) . . tukt ... 1 scruple, . . . . rfia (X 

3 scruples . . . vuk« ... 1 dram, ^ Z' 

8 drams .... ask* ... 1 ounce, ....■>!> f . 

12 ounces .... auOMi ... 1 pound, . . . . 4i« ft. 

Q. What is the use of this weightl 

•S. By it apothecaries compound their medicines. 

<2. Do they buy and seU by this weight 1 

A, They buy and sell by avoirdupois weight 

0- What are the deaomiiiatloM of this weight 1 

A. Grains, scruples, drams, ounces, and pounds. 

Exercuesfor the Slate* 

93. How many drams In 9 oonoesl In 4360 ounces 1 A* 
34896 drams. 

24. How many ounces in 16 drams 1 In 6464 drams 1 A, 
610 onnres. 

LONG MEASURE. 
Repeat the 

3 barley corns (b. c.) mk« . 1 inch, .... rf^ in. 

12 inches maiu . 1 foot, ....%■&. 

3 feet mtkt , 1 yard, ....■»§■ yd. 

5^ yards , '. auke . 1 rod, pole or perch rd. 

40 rods mmkm . 1 ^rlong, • . • aiga fur. 

8 furlongs auhc . 1 mile, . • . . iif> m. 

3 miles awke . 1 league, . . . iiga lea. 

691 statute miles . . . mAm . 1 degree on the earth, 
360 degrees, the circumferenee of the etrth. 



REDUCTION. 79 

1. If d man fnvel ooe farlong in 6 minutes, how far can zie 
go in 10 minutes ? In 15 ? In 20 ? In 30 ? 

2. How many barleycorns in 2 inches? In 3 ? In 4 ? In 
6 ? In 6 ? In 7 ? In a? In 9 ? In 20 ? 

3. How many inches are 6 barley corns ? Are 12 ? A» 
16 ? Art 18 ? Are 21 ? Are 24 ? Are 27 ? Are 60 ? 

4. How many inches in 3 feet ? In 5 feet ? In 12 feet > 

5. How many rods is 1 furlong ? Are 2 ? Are 4 ? Aje 6 ? 

6. How many furlongs in 80 rods ? In 160 ? In 240 ? 

7. How many furlongs are there in 2 miles ? In 3 ? In 4 ? 
In 6 ? In 7 ? In 8 f In 9 ? 

8. How many miles in 16 furlongs ? In 24 ? In 32 ? In 
48/ In 56? 

9. How much is ^ of a mile ? Is } ? Is | ? Is | ? Is 

i? Is*.' fa|? 

10. If you travel a mile in 16 minutes, how much time 

will it take to travel i oi sl mile ? How much ^} |- ? }^ 
I ? 1 furlong ? 4 furlongs ? 16 furlongs ? 



Q. What if the ue of long measiiie 1 

A, To measure length only. 

Q. What U the lue of the toagOAl 

A. Distances at sea are measured bj it. 

Q. What are the denominations of this measure 1 

A, Barley corns, inches, feet, yards,. rods, furlongs, 
miles, leagues and degreeis. 

Exercises for the Slate. 

35. How many furlongs in 2 miles 1 In 26784 nules 1 ^A. 
214388 fur. 

26. How many furlongs in 80 rodsl In 637360 rods 1 A. 
15686 fur. 
87. In 2 rodb how many yards t In UOIO rods 7 (To molti- 
^ ply by 54 8|, &c, consult IT XXVII.) A 60566. \ 
-^"^W. In 11 yards how many rodsl A. 2 rods. In 66 yards 
how many rods 1 We cannot easily divide 66 by 5|, but we 
may multiply 66 by 2, making 132 half yards, which we can 
divide by 11, the half yards in bk ; thus, 66x3=132-f-ll«I2 
rods. Ans, Hence, to divide by &i, 30i, &c., we need only 
bring the divisor into halves, quarters, &c., also the dividend 
into the same, and the quotient will be the answer. 

29. In 132 yards how many rods 1 In 4234 yards 1 A. 793 rode. 

30. How many barley eormt in 2 inches 1 In 378366 inches 1 
A. 83510L 



aO ARITHMKTia 

LAND OR SQUARE MEASURE. 
. Repeat the 

144 square inches . 
9 square feet . . 
30} square yards, or 



30 J square yards, or > 
272} square feet, ) 

40 square rods, . . . 

4 square roods, . . 

640 square acres, . . 



... 1 square foot 
... 1 square yard. 

• . • 1 square rod. 

. . . ] square rood. 
... 1 square acre. 
... 1 square mile. 

1. How many square inches in 2 square feet ? 

2. How many square feet in 3 square yards ? In 4 ? In 
5? In 6 ? In 7 ? In 8 ? In 9 ? In 10 ? In 11 ? In 12 ? 
In 20 ? la 30 ? In 40 ? In\50 ? In 60 ? 

3. How many square yards in 36 square feet .' In 45 i 
In 64? In 63? In 72? In 81? In 90? In 180? In 
270 ? In 360 ? In 450 ? In 540 ? 

4. How many square rods in 2 square roods ? In 3 ? In 
4? In 6? In 8? 

5. How many square roods in 80 square rou» ' In 120 ? 
In 160 ? In 240 ? 

6. At a dollar a square rod, what will 2 square roods come 
to ? What will 3 ? 4 ? How many rods can you buy for 
120 dollars ? For 160 dollars ? For 240 dollars ? For 320 
dollars? For 400 dollars? For 40 dollars? For 20 dol- 
lars ? For 10 dollars ? What would ^ of a rood come to ? 



Q. What is tb« «M of thii measim? ' 

A, To measure length and hreadth only. 

Q. What are the lienomlnatkmB of thto ttieMiunel 

A, Inches, feet, yards, rods, roods, acres andl miles. 

Exerci9e$ far th§ 8UUe» 

31. In 2 square roods how many square rods 1 In 450 squam 
roods 1 A. 18060 rods. 

38l How many square acres in S square ntUesI In 9341 
square miles t A. 1500160 sq. a. 

33. How many .square yards in 4 square rods 1 In 193800 
square rodv 7 A. 5856521. 



RBPUCTION. 



TAJBI^E. 



SOUD OR CUBIC MEASURE. 

1728 solid inches . 
40 feet of round timber, or > 
50 feet of hewn timber, ( * 

27 solid feet -ite . 

128 solid feet, or 8 feet long, > ^|^^ 
4 wide, and 4 feet high, \ 

1. What will a parcel of wood come to, which is 8 feet 
long, 4 feet high, and 4 wide, at the rate of 6 dollars a cord ? 

2. If you pay 80 dollars for a ton of round timber, what 
will 80 feet come to ? What will 120 feet come to ? 



1 solid foot. 
1 ton, or load 

1 solid yard. 
1 cord of wood. 



^. W1iattitli0«MortliisaMMaMl 

A, To measure length, breadth and depth. 

SWbat are the denominattoiu of this Bieamre 1 
. Inches, feet, yards, tons and cords. 

Exercmsfor the Slate. 

34. In 2 eordsof wood, how many solid fiMl In 9B eordsl 
A. 3840 feet. 

35. How many solid inches in 2 solid feetl In 2800 soEd 
feet 1 A. 4841856 solid inches. 

36. How many solid feet in 345600 solid inches 1 In 691200 
sotidinefaest i. 600 soUd feet 



TIME. 
Repeat the 

60 seconds (s.) .... -Mk. . 

60 minutes 

24 hours ........ 

365} days 

100 yesdti — . 

Jieo, 

7 dnys 

4 weeks 

13 months, 1 day, 6 hoars, 
Id calendar months . . . 



1 minute^ . dgn m. 
1 hour, . • •% a h« 
1 day, . . iifB d. 
1 year, . . ^ jr. 
1 century,. ^^ con. 

1 week, . iig> w. 
1 month, . ngB mo« 
1 Julian 3^ar. 
1 year. <ir« yr. 



m AKITHMETIC 

1. H a man earn a dollar a day, how mueh will be earn in 
2 weeki? In 5 weeks? In 7? In 9? In 20? In 40? 
In ^ of a week ? In \ ? In 4 ? In f ? How many weeks 
oould you hire him for $7 ? For 14 ? For 28 ? 

2. A boy is to have $2 a week in a store ; how much must 
the merchant pay him for one month's time ? For 2 ? ¥oi 
5 ? For 10 ? How long must he stay to come to 8 dollam ? 
To 32? To 40? To 80? 

3. If a man has $1 2 a month, what will two months^ wodi 
eome to? What will 4? What will 5? What will 7t 

What will 9 ? What will 1 year ? 2 years ? t^ of a mon^ t 

4. How many seconds in 2 hours ? In 3 ? In 4 ? In l» ? 
In 6? 

5. If a watch click once in one second of time, how many 
times will it click in two minutes ? In 3 ? In 4 ? In 5 ? 
In 6 ? How many times in ^ of an hour ? In ff ? In ^ ? 

6. How many minutes are there in 1 hour ? In f an hpiur * 

In}? In}? InH? In ^ ? In l|? In 2? In 4? 
In 10? 

7. How i^any houra in 2 dajss? bi ,3? In ^? In^? 

InA? InA' ^H^ 
8.1lownianydaysin2 w«ika? In4weeks? In6? In 

8? In 12? In 20? In 30? 

9. How mamy weeks in 2 months ? ki 3? in 4? In 6? 
In6? In7? In 8? In9? InlO? In20? In60? In 
100? 

10. How many months in 8 weeks ? In 12 ? In 20 ? In 
40' 

11. How many calendar months ^ 2 yean ? In 4 ? k 7 ? 
In 12? 

12. How many years are there in 24 calendar months? 
In 48? In 84? In 144? 

13. If a man have 1 ddkr for -^ of a year, what will ^ 
come to ? What will 1 year cpme to ' How long could you 
ha^ him for 6 dollars ? Forl2 ? For 24? For 36 ? For 
00 ? For 144 ? 

14. If work be a dollar a day, what would a yeafs wages 

come to? What would 9^ of a year? Whatyi^^ What 
f*r? What^? Whatitt? 



IfiDUCTlON. » 

% How wuukf 4ayt aM tbmn in each month 1 

^. Thirty days hath September, 
April, June and November, 
February hath twenty-eight, 
And thirty-one the others rate. 

O. How nHuy days am there In Jan vary 1 In February 1 laMaitiilV 
fai April 1 In Mayf In Jnnel In Jalyt In August 1 In September f 
In October 1 In November 1 In December ? 

Q. Row many dayi has Febraaiy In BineztDe, or Leap 7ear 1 

A. 09, 

Q. When the yeatof our Lord can be divided by 4 without a leoMindii^ 
what H the year called ? 

A, Bissextile or Leap Yea^:. 

q. What year was ISaSt 

A, Bissextile. 

Q. Whyl 

A, Because 1S32 cao be divided by 4 without a re- 
mainder. 

Q, When wiU the next LeAp Teav be 1 

^. Bow many days ave thero in BliwiitHe or Lm# Year T 

A. 366. 

Q. What axe the deoominatloiui of this measoie 1 

A. Seoonds, minutes, hours, days, yeais, centuries ; 
also weeks and m<mths. 

Exercises for <Ad 8Uas, 

37. How many hoars in 120 minatesl In 960360 nunmest 
A, 16006 hours. 
^..'^'"^^ How many days in 4 years 1-4X3^i- In 44 years 1 i. 
17582 days. 

39. Bedaee 8 weeks to days; 318 weeks todays. A. 2240 
days. 



CIRCULAR MOTION. 

Q. What la moant by Clrcnlar Motion 1 

A. The motion of the earth and other planets round 
the son. 

^. Whait is it need fbrf 

A. For reckoning latitude and longitude. 
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Bepeatthe 

TAIULE. 

CO seconcb (") . . . »k« ... 1 minute^ > . • . d^ . 
80 minutetf .... uk* ... 1 degree, . . . . rffi ^. 

30 degrees .... amk* ... 1 sign rfyi S. 

12 sigiiB, or 360 degrees, the whole great circle of the 
Zodiac. 

1. How many seconds are in 8 minutes ? In 6 ? In 10 ? 

2. How many minutes are in 2 degrees ? In 5 ? In 6 ? 
In7? In9.> ♦ 

3. How many degrees in two signs ? In 3 ? In 4 ? In ? 

4. How many degrees does the sun travel over in one day» 
or 24 hours ? A. 360. 



#. BoiriMSy desreM does the vuk peHovsrteoiMdiiy, aati 
tlw Bight, when the days end nights en of en eqael length 1 

A, 180. 

Q. Rowmenydegraeelnonehowf 

A 16. 
O. Whyl 

A, Because the sun travels over the circunnfer^Dce 
of the earth in 24 hours, he must travel over 15 degrees 
in one hour, for 15 times 24 are 360. 

e. HownenydeneeelBShoBnl In4t InS? InlO? InSOl 

Q. What is the dioference of time, then, between London (throoch which 

the meridian nins, and from which iongitnde is genenlly compatod) and IS 

degrees east of London T 

A. One hour. 

Q. Whyl 

A, Because the sun travels 15 degrees in one 
hour. 

Q. What is the diflbrence of time between London and 3S degrees west 
of London? What 60 degrees 1 What75d«pees'? 

Q. The diflerence in distance between Washington In the IHstiict of 
Ooltmibia, and Missooriopolis in BDssonri, is 15 degrees ; what Is the differ 
once of time between those places? 

Q. What are the denominations of Circiilar Ifotfon 1 

A. Seconds, minutes, degrees, signs and circles. 

Exercmtfor (he SEote. 

4a How many degrees in 3 signsi In 3008 signst A 
108190 degrees. 
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4L In 120 minutes how many degrees t In 192000 miuotea ' 
A. 3202 degrees. 

TABLE'S OF PARTICULARS. 

Q. How many s'ngle things make a dozen ? A. 12. 

Q. How many dozen a gross ? A, 12. 

Q. How many dozen a great gross ? . , , A, 144. 

Q. How many single things a score ? . » , A, 20. 

Q. How many score a hundred ^ ..... .A. 5. 

Q. How many sheets make a quire of paper ^ A, 24. 

Q. How many quires make a ream ? . , . A, 20. 

1. How many single things are in 2 dozen ? In 3 ? In 5 ? 
In 12 ? 

2. What will 2 dozen of pearl buttons come to, at 2 cents 
apiece ? What will 3 dozen ? What 4 ? 

3. What will a great gross of buttons come to» at $1 a 
dozen ? 

4. What will 2 quires of paper come to, if you give 1 cent 
for a sheet ? What will 3 quires? What will 4 quires ? 

5. If you give 20 cents for 1 quire of paper, how manj 
cents must you pay for 1 ream ? For 2 reams ? 

Q. How many pounds in * barrel of pork ? A. 200. 
Q. How many pounds in a barrel of beef? ^1. 200. 

6. What will a banel of pork come to, at 4 cents a 
pound ? 

7. What will 2 barrels of beef come to, at 4 cents a 
pound ? 



BOOKS. 



Q. When a sheet is folded into 2 leaves, what is it 
called } A, Folio. 

Q. When folded into 4 leaves, what is it cailed > 

A, Quarto, or 4to. 
Q. When folded into 8 leaves, what is it called ^ 

A. Octavo, or 8vo. 
Q« When folded into 12 leaves, what is it called ? 

A. Duodecimo, or l2mo, 
Q. When folded into 18 leaves, what is it ci^led ? 

A ISmo 
8 
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STERLING MONEY. 
Repefttthe 

TABI<B. 

4 farthings (qrs.) . o^ke ... 1 penny, . . liga d. 

12 pence makt ... 1 shilling, . . iifa a. 

20 shilliogs Bake ... 1 pound, . . . iigB iS. 

1. How many farthings are there in 2 pence ? In 3 ? In 
4 ? In 6 ? . In 8 ? InlO ? In 12 ? In 20 ? 

2. How many pence are there in 2 shillings ? In 3 ? In 
5? In 7? 

3. How many shillings are there in 2 poonds ? In 3 ? In 6 ? 

4. If 1 pair of gloves is worth 8 pence, how many pence 
are 2 pair worth ? 3 pair ? 4 pair ? d pair ? 6 pair ? 
10 pair? 

5. When a hushel of wheat costs 10 shillings, what will t 
bnshels cost ? What will 4 ? What will 6 ? What will 9 ? 
What will 12 i 

6. If 1 cart cost 1 pound, how many shillings will buy 2 ? 
How many 3 ? How many 4 ? How many 5 ? How many 
9 ? How many 12 ? 

7. How many farthings will buy 2 inkstands, if they cost 
a penny i^ieoe ? How many will buy 3 ? How many will 
buy 4? 

JVM«.— *The etaAiaelen used (br Bnglish money are £. for JUIr«, the LaUn 
for poanda; «. for Solidi^ the Latin for shillings; d. for Venarii^ the LbUb 
ftr peace ; and ^«. for QiuuiraiitM, the Latin for flurthings. 

A pound sterling is equal to $4,44f cents. Fed. Money. 
An English guinea, " 4,76 cents, " " 

An English shilling, << 23 cents, «< <^ 

$1, Federal Money, is equal to 4 8. 6 d, sterling. 

<2* How is 1 farthing sometimes written ? >1 | d. 

Q. How are 2 farthings sometimes written ? il I d. 

Q. How are 3 farthings sometimes written ? il. f d. 

Exercises for the Slate. 

4d. How many shillings in 3 poonds 1 In 4900 pounds % A 
84060 8hUling8. 

43. How many pence in 3 shillings 1 Itt96O0 shillings % A. 
31236 pence. 
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44. How iftanjr farthings in 4 pencel In SilBO pMot 1 A. 
10616 farihings. 

45. How many pence in 8&|tlungBl In GSMK) fuUldifit 
A l&dS pence. 



■ft- 



AOTICAI* APPIilGATIOlf QC mB0I7OTI«Uft 

Involving the Rtde, with Miscdhnious Ezamptm. 

1. At 20 cents a quart, what will 2 gallons of nun eoat f 
What will 4 gallons ? What wall 5 gallons ? 

2. At $60 a hogshead, what will 2 pipea of wine oona tof 
What will 4? What will 6? 

3. How many minntes in 2 horns ? In 4 ? In • f 

4. How many weeks in 14 days ? In 21 ? In 4f 



^ WlMts»nidiq«6ittaBiMlbaMla1 

A. Reduction. 

Q. Wkat,tlMa,i««lMeli«i||Bf 1 
"1 



A, Reduction. 

Q. Ib 9 twihrit of eon, how maay pooki 1 

Q. Are 8 peekM of eom M madi as S bvihelil 

Q. b flie valne altorad, thenl 

Q. Do yon multiply or diyido, to taA how muy twAangt thiM tra hi t 

Q. When, thou, the NdMttM to putamU hraivittpiioa11oa,whst#it 

A, Reduation Descending. 

^. t)o yon moH^y or 4tMAb to foA how maay fOlOM thM» wt iaa 
qnamt 

42. Whoa, thmi, 1lioiod«6lloii te pwftmod by ditldoii, what la U«aUa41 

A, Reduction Ascending. 

Q. Ftom the preoedloc renuurka, how many Unda of lodoelloB 4o thoM 
|Mar to be 1 and what are they T 

A. Two ; — Reduction Ascending and Descending. 



Q. What do yon multiply 9 ftvloiiga by, to brtng them lato radii 
^ Aa a fanoial ndOk thoo, what do yo« malttply tatoafi kf 1 

A, By what makes a furlong. 

^ What do yoa aaltiply dayi, baihilB, 4«.» by 1 



1 
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A, Bushels by what makes a bushel, dap by whsi 
makes a day, &c. 

Q. What do yon divide by to bring 8 gUls Into pints 1 

Q. Afi a general rale, then, what most yo« divide glila, infamlee, qourlem. 

A. Gills by gills, minutes by minutes, quarters by 
quarters, &c. 

O. Why do yon divide thw t 

A, Because 4 gills are equal to 1 pint, 60 minutes 
to 1 hour, &c. 



^. What do y^ii nmltlply poaadi fmooey) by t 

A. Shillings. 

Q. What do you moltiply ■hUUafabyt 

A, Pence. 

Q. WhatdoyoumnltiiitydayBbyl 

A. Hours. 

Q, What do ymi multiply by, to bring S5 poondi into ftiChingBY 

A. By 20, 12, and 4. 

Q. How do yon bring 4D ewt into toM t 1 ewt. into dramsl 1 ton inte 
items 1 Dnuns into tonsi Items into cwtl 1 lb. intogndnsl Grains 
Into poondsl Ells Flemish into nails 1 Nails IntoeUs Flemish 1 doar- 
teisinto ells English 1 EUs English into quarters 1 Sboshels into pints 1 
900 pints Intobnshelsl 300 denrees into inches? Feet into fttrtongsl 5 
weeks into seconds 1 Seconds uto weeks } Tears into seconds 1 Seconda 
Into yieaist Hew do yoa tell what 1 ton of wine will cost, at 6 cento a 
itUI 

Ezercitesfor the SaU* 

46. At 6 cents a pound, what will 2 qm 8 lbs. of sugar costi 

Q. Why do you multiply the 2 qrs. by 

S81bs.1 
A. Because, since it takes 96 pounds 

to tnake 1 qr., there will, of <»orse, be 38 

times as many pounds as quarters; that 

is, 28 times the quarters. 

Q. What do you do with the 8 lbs.1 
ii. I add it to 56 lbs., making 64 lbs. 
Q. Why- do you mukiply the 64 lbs. 

by 6 cents 1 
A. Because every pound of sugar cost 

6 cents; that is, 6 times the pounds. 

$3^4 4lM. I 



OPERATION. 

qrs. lbs. 
2 8 
28 


56 lbs. 
8 lbs. 


64 lbs. 
6cts. 



/ 



REDUCTION. m 

Prorfof the foregoing ExampU. 

47. How many qaarters of sagar can you bay for 384 cents, at 
6centsapoandf 

Q. Why do yon di- 



OPERATION. 

6)384 



28 ) 64 ( 2 qre. 
56 



vide 384 cents by 6 
cents? 

A, Because, since 
there are 6 times as 
many cents as pounds, 
as often as 6 is con- 
tained in 384, so many 
pounds there will be. 



8 lbs. Am, 2 qrs. 8 lbs. 

Q. Why do you divide 64 pounds by % pounds ? 

A. Because every ^ pounds make 1 quarter. 

Q. What, then, appears to be the method of proof 1 

A.^ Reverse the operation ; that is, make the divisorb in the 
operation the multipliers in the proof, and the multipliers the 
divisors. 

^y' In exHinpIes like ihe following, where mcffe than one operatkHi in a 
diniule rule is employed in their solution, their entire work is Inserted in the 
fCeff, by niean^i of signs, indicating the exact process of each, with all their 
intermediaie results, to the final one, or answer. Besides, when the qnes* 
tinn is at all iutricHie, the reason fur every step in the required operation is Ailly 
shown. 

More Exercises for tlie Slate. 

46. At 5 cents a gill, what will 8 pints of rum cost ? A, $lfiO, 

49. How many gills in 20 pints ? In 40 pints ? A. 340 gills. 

50. How many pints in 80 gills ? In 120 1 A, 50 pints. 

51. A merchant sold 5 hhds. of brandy, at 3 dollar.^ a gallon, 
hov/ much did it amount to ? A. $945. 

5t2. How many hogsheads in 126 gallons 1 In 945 ? A. 17. 

53. At G cents a quart, what will 1 hhd. of molasses corac tol 
A. $15,12. 

54. How manv quarts are there in 3 hhds. 1 In 100 f A. 
85956. ^ 

55. How many hogsheads are there in 756 qts. ? In. 268 qts. ? 
i.4. 

56. Sold 1 tun of wine, at 5 cents a gill : what did I get for 
iti A 8403,20. 

57. How many gills in 10 tuns 1 A. 80640. 

.5a At 8 cents a pound, what will 3 cwt. 2 qrs. of raisins ooM f 
A. $31,36. 

59. How many pounds in 15 cwt. 1 qr.f A. 17061 

60. At '8 pence a peck, how many pence will 3 ba<»helt of salt 
C0f4l i4. 9G. 

01. Uow many pence an* there in 20 shillings? X. 246L 
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lA How many pence in 5 £. ? In 101 A, 3600. 

63. How many pounds in 480 d. < In 1440 d. ? ^.8 

64. How many farthings Id 4 £. f A, 3840. 

fi5. At 6 pence per lb., what will two qrs. of rice cost f A, 
SSbpence. 

^^^. How many qrs. of rice, at 6 pence per llx, may be boaght 
for 336 pence ! A. 3 ors. 

67. At 6 cents a giU, what will 1 tan of wine com 1 A 
9483,84. 

68. How many tuns of win«, at 6 cents a gill, may be bought 
for $483,84. A, 1 tun. 

69. At 9 pence per qnan, what will 16 gals. S qts.of molasses 
come to in pence 1 A. 594 pence. 

70. How many gallons of molasses, at 9 pence per qaan, 
may be boaght for BH pence 1 A. 16 gals. 2 qis. 

71. What is the value of a silver cup, weighing 10 oz. 5 
pwts. 18 grs., at 5 mills per grain ? A. #94,69. 

73. At 5 mills per grain, what will be the weight of a silver 
cup that $24,69 will purchase ? A, 10 oz. 5 pwts. 18 grs. 

73. At 12 cents a pound, what cost 5 cwt. 2 qrs. 18 lbs. of 
sacrar ? A* $76,08 (As. 

74. How many hundred weight of sugar, at 12 cents per lb., 
may be bought for $76,08 ! A.b cwt. 2 qrs. 18 lb. 

lb. At 9 pence an hour, what will 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. labor come to in pence % A, 187380. 

76. How many years' work, at 9 pence per hour, may be 
obtained for 187380 pence f il. 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. 

77. At 20 cents a nail, what is the price of 4 yds. of doth * 
A. $12,80. 

78. At 320 cents a yard, what will 64 nails of doth cost f A. 
$12,80. 

79. At 1 £. 2 s. 6i d. per yard, what will 20 yds. of broadcloth 
cost in farthings! Adl640. 

80. At 6 cento a pint, what will 20 ba. pks. 3 qts. 1 pt. of 
flax-seed coetl ? A. $77,22. 

81. How many shillings, at 3 farthings a«ciH, will 5 T. 1 pi. I 
hhd. 2 gals. 2 qts. 1 pt. 3 gills, cost 1 A. 1935r s. 7 d. 2 qrs. 

82. At 2 shillings a quarter, how many dollars will 8 yds. 1 qr 
of broadcloth cost 1 A. 11. 

.83. At 2 pence a gill, how many dollars will buy 50 gak. 3 
qra 1 pt. 2^Us of ale ? A, $45,(»6. 
81 Id 3S)0 dollars, how many farthings ! A, 1036800. 

85. In 1036800 farthing, how many dollars ! A. 3600. 

86. In 25 guineas, of »S s. each, how many pence ? A. 8400 

87. in 8400 pence, how many guineas ? A. 26. 

88. In 15 lbs. how many ounces, drams, scruples, and giaias 
A 180 oonccs, 1440 drams, 4320 scruples, 8G400 grains. 
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89. In 86400 grains, how many scruples, drains, and oonoes I 
ji, 4990 scruples, 1440 drams, 180 ounces. 

90. In 256 miles, 30 rods, bow many rods ? J. 81950. 

91. In 81950 rods, bow many miles * A> 256 m. 30 rods. 

93. In 15 lea. 1 m. 6 far. S6 rods, 4 yds. how many barley 
corns ? ^.8903304. 

^. In 8903304 barley corns, how many leagues! «A 15 lea. 

1 m. 6 fur. 28 rods, 4 yds. 

94. In 360 ells English, 4 qrs. 2 n., how many nails f jL 
1804 qrs. 7218 na. >' 

95. In 7218 na., bow many ells English 9 ^. 360 E. E. 4 qrs. 
Sna. 

96. In 3000 E Flemish, how many nails t J. 36000. 

97. In 36000 nails, how many E. Flemish) Jt, 3000. 

98. In 500 acres, how many roods f J. 2000. 

99. In 2000 roods, how many acres ? A, 500. 

100. In 15 tons of hewn timber, how many solid inches f jL 
li»6000. 

101. In 1296000 solid inches of hewn timber, how many tons I 
Jt 15. 

102. In 20 cords of wood, how many solid inches 1 Ji. 
4«83680. 

103. In 4423680 solid inches, how many cords of woodf 
dl20. 4; 

104. In 500 bushels, 3 pecks, 7 qts. 1 pt, how%[iany pints 1 
dl. 320^. 

105. In 32063 pints, how many bnshels 1 J. 500 ba. 3 pks. 7 
qts. 1 pt. 

106. In 20 tuns of wine, how many gills t A» 161280. 

107. In 161280 gills of wine, how many tuns 1 .i. 20. 

108. In 360 years, 300 days, 20 houre, 50 minutes, and 37 
seconds, how many seconds? Ji, 11386731037. 

•409. In 11386731037 seconds, how many years t .£ 360 yn. 
300 days, 20 hours, 50 minutes, and 37 seconds. 

110. In 8 signs of the Zodiac, how many seconds? ^ 
664000. 

111. In 20 purses, each containing 21 guineas, how many 
shillings, pence, and farthings? ji. 11760 s. 141120 d. 5644^ 
frr. 

112. In 5 ingots of silver, each 5 lbs. 6 oz. 20 grs., how many 
grains? .if. 158500. 

113. In 239130 grains, how many ingots, each 6 lbs. 11 oz. 15 
grs.? Ji. C. 

114. A lady sent a Jiinkard to a silversmith, that weighed 5 
lbs. 3 oz., and ordered it to be made into spoons, each to weigh 
3 oz. 2 pwts. ; how many spoons did it make ? jS. 30. 

115. A goldsmith, having 15 ingots of silver, each weighing 

2 Iba. 7 oz. 3 pwts., which he wishes to make into bowls of 3 lbs. 
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8 01., tankuds of 1 lb. 10 oz., salts of 11 oz^ aad spoons of 1 os. 
15 pwts^ and of each an equal niiinber, how many will there b« 
of each sort ? 

Bring 3 lbs. 8 oz., 1 lb. 10 oz., 11 oz., and 1 oz. 15 pwts., into 
peony weights ; add them ap for a divisor; then bring 3 lbs* 7 
oz. 3 pwts., into pennyweights, multiply by 15 for a aividemd, 
divide, and the quotient will be the answer, .i. 7. 

116. In 26880 lbs. of sugar, how many hhds., each 13 ewt f 
J. 30. 

117. How many barley corns will reach round the globe, h 
beine 360 degrees ? ji. 4755801600. 

118. In running 300 miles, how many times will a wheel 9 
£eet 2 inches in circumference, turn round % JL 172800. 

119. In 172800 turns of a wheel measoring 9 feet 3 inches, 
how many miles 1 JL 300. 

130. How many times will a wheel, which is 15 feet 9 inches 
In circumference, turn round in going from Providence to Nor- 
wich, it being 45 miles ? A. 15065+. 

121. A farmer renUi a plantation of 400 acres, of which no 
more than 200 are to be tilled ; how many poles are there in tht 
remainder? A. 32000. 

122. In a lanar month, of 27 days, 7 hours, 43 minutes, 5 
seconds, how many seconds t JL &60585. 

123. How many seconds is it from the birth of our Savfoorto 
Christmas, 1828, allowing the year to contain 366i days, or 365 
days 6 hours 1 jL 57687&928(J0. 

134. When a person is 31 years old, how many seconds old is 
hel A. 662709600. 

125. It is supposed the wars of Bonaparte, in 30 years, caused 
the death of 3000000 of persons ; how many was tnis per hour, 

allowing the year to contain 365 days 6 honrsf JL ^^YTfwf^' 



COMPOUND ADDITION. 

^ XXX* 1. William bought an arithmetic for 28 6d., 
and an inkstand for 6 d. ; how many shiUiogs did both cost ? 

2. Harry purchased a vest ; the cloth and making cost 5 s. 
the buttons 9 d., and the thread 3 d. ; now much did die vest 
cost? 

3. William, Harry, and Thomas gathered some nuts ; and 
when they mcasared them it was found that William had % 



COMPOUND ADDITION. M 

qt». «iid I pt» Hany 3 qtt. 1 pt., aad llM»as 2 ^ ; h»w 
many peclu did tfaey gatoer in ail ? 

4. How many pecks aie 3 qts.4-1 qt.-|-4 qta ? 

6. How many yards are 2 qre.-H3 qn.-{-3 qn. i 
$, How maay gallons are 1 qt.+2 qtB.+l qt f 

7. Ho^ many penee are 1 qr.-f 3 qrs.-^l qr. ? 

8. How many shillings are 3 d.-f-8 d.4-1 d. ? 

' 0. How many pounds are 10 8.-I-18 s.-|-12 s. ? 

10. How many noure are 50 m.4-20 ra.4-10 m. ? 

11. How many feet are 4 in.-f-lO in.+H in. ? 

12. How many minutes in 45 sec.+lS sec-f-lO see. i 

13. How many pounds in 8 oz.-f-ld oz.4.12 oz. ? 

14. How many Duahels in 1 pk.-f-3 pk8.^2 pks. ? 

Ifi. Sold« Vii^, that cost me 12 s. « d., so as to gain 1 a 
6d,; how mnch did I get for it? 



4^ Wlistisfhls.whichyo«hMvaowtem4ela|,<«fM1 

A. Compound Addition. 

Q. Why do yon eaU it ConpoandT IMiy aot ttmple Addlttoal 

A. Because there aore more denominationa than 
one. 

A, Shillings) pence, 3cc., in one sum; pecks, quarts, 
pitnts, &c., in another sum. 

^. What, then, Is the oolhwriiit nnmlMn of dlArant imoatatMam falo 
(HM Sam called 1 

A, Compound Additim. 

QpenOiim by 8kiU ilkutraUi. 

i. A man bought a cart for 6 £ 13 s. 3 d..a load of hay fer 
S X 9 s. 7 d.| and a cow for 4 £ 4 s. 1 d.; what did he pay for 
Hie whidel 

Q. How do you write the numhen 
dowal 

ji. Pounds under pounds, shillings 
ander shillings, &c. 

Q. How do yon get the 11 d In the 
answer 1 

A. I find, by adding in the column 
of pence, tnat it makes 11 d., which I 
write under the cohimn of pence. 
4t How do you get the 5 shillings t 





OPERATION. 
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J. Adding' up the column of shillings, I find it makes iK s. m 
1 £ 6 .s ( for aO 5. in 35, 1 time, and 5 over), writing the 5 s. midar 
the column of shillings. 

Q. What is lo be done with the 1 £ 1 

J, I must, of course, add poands to pounds, and, to do this, 
I join, or carry, it to the next column, which is pounds. 

Q. How do yon get the 14 £ 1 

J. Adding up the column of poimds makes 13 poundSi and 
1 £ (to carry) makes 14 £, 

From these illustrations we derive the foUowing 
Q, How do yoa pla«e the aumlMn to bo addedl 

A, Pounds under pounds, shillings under shiUingUi 
drams under drains, &c. 

Q, At which hand do yoa begtai to add t 

A. At the right. 

Q. Howdoyaaaddvpthelinteolvut 

A, 'As in Simple Addition. 

Q. What do you divide thouMimthfl 

A. By as many of this denomination as make cm 
of the next higher, as in Reduction. 

Q. What do you do with the ramSader 1 

A, Write it underneath. . 

^ What do yoa cany to the next eoloiHi 1 

A, The quotient. 

Q. How long do yoa proeeed In thb way 1 

A, Till I come to the last colunm. 

Q. How do yoa proeeed with thia t 

A. Add it up, and set the whole amount down as la 
Simple Addition. 

Paoor. Q. What la the praoTI 

A, The same as in Simple Addition. 

More Exercises for the Slate, 

% Bought a cart for 3 £ 15 s., a plough for 18 s., how modi 
did both costi J. 3 £ id a. 

3. Bought a coat for5£ 6 s., a watch for 1 £ 19 s. ; how modi 
did they come tol jLl£bs. 

4. A man bought one load of hay for 6 £ 3 s., and another 
for 7 £ 15 s. 6 d. ; how mach did he give for both 1 «tf. 13 £ 
18 s. 6 d. 

5. Sold an ox for 10 £ 15 s. 6 d., a cow for 6 £ 19 SblLd.. a 
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borae for 13 £ 6 s. 4 d. ; how much money did I receive 1 JL 
30£ls.9d. 

6. Bought of a grocer 3 gals. 2 qts. of rum, 5 gals. 3 qts. of 
gin, and 4 gals. 1 qt. of molasses; how many gallons did I boy 
in all ? ji. 13 gals. 2 qts. 

7« Sold 4 nhds. of molasses, the first of which comaiaed 4Sl 

rils. 2 qts. 1 pt., the second 65 gals. qt. 1 pt., the third 50 gals. 
qts.| and the fourth 55 gals. 1 qt. 1 pt., how much was sold in 
alii J. 213 gals. 3 qis. 1 pt. 

8. A grocer sold 4 hhdsj of snMj weighing as follows; the 
first 7 cwt. 1 qr. 14 lbs., the second 5 cwt. 2 qrs. 10 lbs., the third 
9 cwt. 1 qr. 15 lbs., the fourth 7 cwt. 1 qr. 10 lbs.; what did the 
whole weigh 1 w4. 29 cwt. 2 qrs. 21 Jbs. 

9. A merchant bought 4 pieces of cloth, the first containing 
20 yds. 3 qrs. 1 na., the second 15 yds. 3 qrs. 1 na., the third SS 
yds., and the fourth 10 yds. 1 qr. 3 na. ; how many yards did be 
buy in all ? j^. 73 yds. qr. 1 na. 

10. A man bought 3 bu. 3 pks. of wheat at one time, 6 bu. at 
another time, 7 bu. 2 pks. 7 qts. at a third, and 4 bu. 1 pk. 6 qts. 
at a fourth ; how many bushels did he buy in all ? J, 21 bu. 3 
pks. 5 qts. 

11. A man bought two loads of hay, one weighing 19 cwt. 1 
qr., and the other IB cwt. 2 qrs. ; how much did lx>th weigh ? 4. 
it cwt. 3 qrs. 

12. A man travelled in one day 27 miles, 3 fur., in another 
day 30 m. 2 fur. 25 rods ; how far did he travel in all ? JL 57 
m. 5 fur. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first contained 

4 cwt 3 qrs. 18 lbs., the second 3 cwt. 1 qr. 5 lbs., and the third 

5 cwt. qr. 24 lbs. ; what was the weight of the whole ? A, 13 
OWL 1 qr. 19 lbs. 

14. A man has 3^ farms; the first containing 150 acres, 3 
roods, 25 rods; the second, 200 acres, 1 rood, 15 rods: and the 
third, 100 acres, 1 rood, 10 rods ; how many acres has ne in allf 
ji, 451 acres, 1 rood, 10 rods. 

15. William resided in Providence, his native place, till he 
was 15 yrs. 6 mo. .4 days old ; he then went to Boston, where he 
resided 7 yrs. 2 mo» 2 da. ; from Boston he emigrated to Salem, 
where he remained 4 yrs. 3 da. ; from Salem he went to Ports* 
mouth, and resided there two years precisely : now how 
much time did he spend in these places in all ? .]if. 28 yrs. 8 m. 
1 w.2ri. 

16. A man brings to market 3 loads of wood ; the first con* 
taining 1 cord, 64 feet. 864 in. ; the second 2 cords, 63 ft. 64 in. ; 
and the third 1 cord, 60 A. 931 in. ; ho^ much did he bring in 
all % J,b cards, 60 ft. 131 inches. 

17. A goldsmiUi bought 4 ingols of silver, the first oi whicli 
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weifilied 8 lbs. 9 oz. 13 pwts., the second 5 lbs. 4 oz. 5 pwts., tlit 
third 6 lbs. 10 oz. 11 pwts., and the fourth 6 lbs. 11 oz. 15 pwts.; 
what was the weight of the whole 1 .i. 37 lbs. 5 oz. 3 pwts. 

18. James is 10 yrs. 8 mo. 3 wka. 4 da. old. Thomas ui 11 yrs. 
11 mo. 5 da. old, Rufas is 9 yrs. 10 mo. old, Harry is 14 yrs. old; 
what is the sum of all their ages % ji,46 yrs. 3 da. 

{^ By mnltlptyliiK the •atwen to the fiiUowhif eiiiM by S, the trae mi- 
ewers may be ootaJined. 

Abt0.— It will be well tot the learner, not only la thie, batla eH nlee, to 
prove hU results, when piaeticalde. 

19. Add together 17 ^e 13 s. 11 d. 1 or., 13 £ 10 s. 3 d. 3 are., 
10 £ 17 s. 3 d. 1 qr., 7 X7 s. 6 d. 3 qrs., S £ 3 s. 3 d. 3 qra., 18 £ 
Hs. 10d.3qrs. .i. 35 £ 4 s. 6 d. 3 qrs.x3. 

30. Add together 46 £ 16 s. 5 d. 1 qr., 3 £8 s.9d. 3 qrs. 58 £ 
16 s. 10 d. 1 qr., 316 £ 15 s. 8 d. 3 qrs., 651 £ 18 s. 9 d. i qrs., 
405 £ 16 s. 5 d. .i. 741 £ 6 s. 6 d.x3. 

31. Add together 30 £ 10 s. 3 d. 3 qrs.. 14 £ 9 s. 8d. Oqr., 1 £ 
s. 1 d. 3 qrs., 3 £ 8 s. 7 d. 3 qrs., 43 £ 9 8. 6 d. ^ rrs., 38 £ 5 s. 
4 d. 3 qrs. ^ 59£ 11 B.9d. 3'qrs.x3. 

93. Ad4 together 15 lbs. 10 oz. 18 pwts. 98 gra., 3 lbs, 3 oz. 15 

?>wt8. 30 grs., 7 lbs. 7 oz. 18 pwts. 13 snrs., 5 lbs. 8 oz. 13 pwts. 
6 grs., 3 lbs. 6 oz. 9 pwts. 6 grs., 6oz. 10 pwts. 11 grs. JL 18 lbs. 
4 oz. 3 pwts, 8 grs.x3. 

33. Add together 3 cwt. 3 qrs. 37 lbs., 1 cwt 3 qrs. 16 lbs, 
3 cwt. 1 qr. 35 lbs., 5 cwt 3 qrs. 13 lbs., 8 cwt. 3 qr& 14 lbs., 5 
cwt. 1 qr. 15 lbs. 4, 10 cwu 3 qrs. 13 lbs. 8 oz.x3. 

34. Add together 70 yds. 3 qrs. 1 na., 13 yds. 1 qr. 1 na.. 9 ▼d& 

qr. 1 na., 40 yds. 3 qrs. 1 na., 56 yds. 1 qr. 1 na., 48 yds. 1 qr. 

1 na. A. 118 yd.s. 3 qrs. 1 na.x3. 

35. Add together 1 pk. 6 qts. 1 pt, 3 pks. 5 ots., 1 pk. 4 qta., 
1 pk. 3 qts. 1 pt, 3 pks. 5 qts., 3 pks. 4 qts. pL .16 pks. 
6qts.0ptx3. 

d6. Add together 38 gals. 9 qts. 1 pt 3 gi., 16 gals. 1 qt 3 gL, 
30 gals. 3 qts. 1 pt. 1 gi., 18 gals. 1 qt 1 pt, 7 gals. 1 qt 8 gi, 
30 gals. 3 qts. 1 pt J. 66 gals.x3. 

97. Add together 80 lea. 1 m. 5 fnr. 30 pa, 50 lea. 3 m. 6 fin. 
30 po., 40 lea. 1 m. 7 fnr. 15 po., 30 lea. 3 m. 4 for. 35 pa, 70 
lea. 1 m. 3 fur. 10 pa, 60 lea. 8 m. 3 for. 4 po. Jl 167 lea. m. 
3fur.33po.x3. 

38. Add together 367 acres, 3 roods. 30 rods; 815 acres, 1 
rood, 16 rods; 40 acres, 3 roods, 30 rods; 60 acres, 3 roods, 90 
rods. .4. 643 acres, roods, 38 rods,x3. 

99. Solid meoAHfc.— Add together 18 feet, 1335 inches; 15 
feet, 1615 inches ; 8 feet, 755 inches ; 13 feet, 1383 inches. jL 
SB feet, 766 inches, x3. 

90. Add together 80 yia 363 dn 80 h. 50 m. 80 lec, 80 na. 
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40 ua. 10 h. 30 m. 20 sec, 13 yrs. 110 da. 13 h. 16 sec, 13 yn. 8 
iUi.l0h.90m.l4sec.,7yn<. 20da.8h. lOm. Idsec A 36yrs 
271 da. 19 hr. 35 m. 46 sec X 3. 

31. Add together 11 S. 29« 16' 59". 90° 46' 11", 8 S. 3<» 10' 
50", 3 S. 10^ 6' 10". A. 13 B. 1«* 39' 35" X 2. 
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t yyyi^ l. William had 2 qts. of walnuts, and gaye 
James 1 pt ; how many had he left ? 

2. James, owing Rufus Is. 6 d., paid him 6 d. ; how much 
did he then owe ? 

3. Thomas bought a knife for 9 d., and sold it for 1 s. 6 d. ; 
how much did he make by the trade ? 

4. Harry and Rufus purchased 3 qts. of walnuts ; Harry 
paid so much towards them, that he is entitled to 2 qts. 1 pt ; 
now, what is Rufus's part ? 

5. A servant, returning with a two gallon jug of molasses, 
perceived that it had leaked out some considerable, and, wish- 



lAg to know how much, by emptying it into a 6 quart and 1 
pint measu^, found it exactly nlled um 
had leaked out ? 



lint measu^, found it exactly nlled Uie .measure ; how mueh 



6. From 1 gallon take S quarts. 

7. From 8 gills takie 2 pints. 

8. From 1 ounce take 12 drams. 

9. From 2 quarters take 3 nails. 

10. From 1 pound take 11 shillings. 

11. From 2 shillings take 10 pence. 

12. Frc»n 2 quarters take 20 pounds. 
18. From 3 weeks take 7 days. 



Q. What is this, whieh yon have now bora dataif, ooUod 1 

A, Compound Subtraction. 

Q, What, then, is the taking one namber ftom another, of diflbwnt d^ 
MSauaallons, called 1 

A . Compound Subtraction . 

Q. Wherein does Compound differ Aom EHmple Subtraction Y 

A, Simple consists of only one denomination ; Com* 
pound, of more than we* 

9 
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Operation by Slate illustrated. 

I, A merchant bpaght a piece of cloth containing 10 yds. 2 
qrs. 3 na.| and sold 7 yds. 3 qrs. 2 na. ; how much had he left 1 

Q. In this example, how are the nam- 
hers written downl 

A. The less under the greater, with 
nails underjiails, quarters under quartets, 
&c., as in Compound Addition. 

Q. How do you get the 1 na. in the 
answer 1 
A. I begin with nails, the least denomi- 
nation, and say, 2 na. from 3 na. leaves 1 na. 
Q. How do you proceed to get the 3 qrs.1 
A. I cannot take 3 qrs. from 2 qrs , but I can borrow, as in 
Simple Subtraction, 1 yd.'=4 qrs., from the yards; then say, 
4 qrs. joined or added to the 2 qrs. (the top figure) makes 6 
qrs., from which taking 3 qrs. leaves 3 qnc 

Q. But suppose that, instead of adding first, we subtract fint, 
how would you proceed 1 

A. Taking 3 qrs. from 4 qrs. (borrowed) leaves 1 qr., and 2 
qrs. makes 3 qrs. 
Q. How do you get the 2 yds.1 

A. I must carry 1 yd. (for the yard which I borrowed) to 7 
yd&, making 8 yds., which subtracted from 10 yds., leaves 9 
▼ds. 

From this example we derive the following 

Q. How do yoa writo the nuinben down 1 

A, The less under the greater, placing each deiumi- 
ination as in Compound Addition. 

Q. With which denoniiiatkm do you begin to niMraet t 

A. The least denomination. 

Q. How do yoo ffubtract each denomlnatlwi ? 

A, From the denomination above it, as in Siyo^I^ 
Subtraction. 

Q. If the lower rnunber in amy dannminetlon ba gnealer than^tha oiiMrt 
how do yon proceed 1 

A. Borrow as many units as make one in the next 
higher denomination, from which subtract the low^ 
number. 

Q. What nrast the remainder ba added to 1 

A. The upper number. 

Q. How many do yon eairy in sash caaae t 
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A. One. 

% Sow do 70U BttbtrafCt tho last denomlnatiou 1 

A. As in Simple Subtraction. 

pRoor. (2* How do yoQ prove the operation T 

A, By adding the Remainder and Subtrahend to^ 
gether, as in Simple Subtraction, the amount of wl^ich 
must be equal to the Minuend. 

More Exercises for the Slaie» 

8. If, from a piece of cloth containing 10 yds. 3 qrs., you cut 
off 3 yds. 3 qrs., how much will there be leA 1 A. S yds. 

3. A bought of B a bashel of barley for 8 s. 6 d. ; he gave B 
1 bn. of rye, worth 4 s. 3 d., and paid the re^t in money ; how 
much did he pay 1 il. 4& 3 d. 

4. A bought of B a bale of cotton for SOjC 4 s., and B bought 
of A 4 tierces of rice for lb£ 18 s. ; A paid B the rest in 
money; how much did be pay 1 A. 4£ 6s 

5. A man bought a waffon for 6£ \0s., and sold it for ISiC 
18 s.; bow much did he make by the trade 1 A, 6£Ss. 

6. A man bought one load of hay for 4£ 10 s., and another 
for &je 15 s.; how much more did he give for one than the 
other 1 A. l£bs. 

7. A man bought two loads of hay, one weighing 18 cwt. 3 
qrs. 26 lbs., and the other 17 cwt. qr. 26 lbs.; how much did 
one weigh more than the other 1 it. 1 cwt. 2 qrs. 27 lbs. 

8. A merchant boue^bt a piece of broadcloth, ccoitaining 40 
yds., from which he sold 36 yds. 1 qr. 3 na. ; how much did he 
have lefl 1 3 yds. 2 qrs. 3 na. 

9. A grocer bought a hhd. of rum, containing 65 gals., and 
by accident 3 gals. 2 qts. 1 pi. leaked out ; how many gallons 
did he have left 1 il. 62 gals. 1 qi. 1 pt. 

10. A merchant bought a quantity of com, weighing 30 cwt. 
8 qrs. 15 lbs., of which he sold 10 cwt. 3 qrs. 13 lbs. ; how much 
kad he leA 1 A. 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed 10 gals. 3 qts 1 pt. 1 gi. of rum from a 
hhd. containing 54 gals. 3 qts. 1 pt2gi.; how much had bt 
leA ? il. 43 gals. 3 qts. pi. 1 gi. 

13. If, from a box of butter, containing 20 lbs., there be sold 
10 lbs. 8 0Z4, how much will there be leA 1 il. 9 lbs. 8 oz. 

13 If, from a field, containing 40 acres, 2 roods, 30 poles, 
there be taken 19 acres, 3 roods, 30 poles^ how much will Ihens 
be left 1 il. 20 acres, 2 roods, 30 poles. 

14. William engaged himself in a rtore for 3 yrs.; after 
having stayed 2 yrs. 2 mo.2 w.2 di, how miich longer had he to 
stay 1 il. 9 mo. I w. 5 d. 

15. A farmer, having raised 40 bo. of com, kept 33 bu. 3 pk& 
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for his own ase, and sold tbe rest ; how mpch did be seH 1 A 
16 bu. 2 pks. 

16. A farmer made in one year, from his orchard, 900 bbls. 14 
gals, of cider, of which he sold precisely 118 bbls. 3 qts. 1 pt.; 
how mach had he left for bis own usel A. 83 bbls. 13 gals. 1 pu 

17. If) from a parcel of wimmI, containing 40 cords and 64 fefK, 
there be sold 39 cords and 33 feet, bow much will there be leA 1 
A.. 1 cord 3*2 feet. 

18. The distacce from Providence to Norwich is 45 miles ; 
now, when a man has travelled 30 m. 7 fur. 20 rods of the dis* 
tance, how much further has he lo travel 1 A. 14 m. 20 rods. 

19. From 14£ 15 s. 6d. 2 qrs. take 12£ 15 s. 6d. 3qrs. A, i£ 
19s. lid. Sqrs. 

20. From i£ take 2 s. A. 18 s. 

21. From l£ take 2 d. A. 19 s. 10 d. 

22. From i£ take 2 qrs. A. 19 s. 11 d. 2 qrs. 

23. From 1 lb. take 19 grs. il. 11 oz. 19 pwts. 5 grs. 

24. From 1 ton ta ke 10 oz. il 19 c wu 3 qr. 27 lb. 6 ok. 

25. From 1 lb. take 15 grs. A. 11 oz. 19 pwts. 9 gn. 

26. From 1 yd. take 2 qrs. A 2 qrs. 

27. From 1 bn. take 1 pt. A. 3 pks. 7 qts. 1 pt. 

28. From 1yd. takelb. c. A. 2 ft. 11 in. 2 b. c 
29 From 1 yd. take 1 in. A 2 ft. 11 in. 

30. From 1 sq. yd. take 3 sq. ft. A. 6 sq. ft. 

^^* ^'r^iimbw I take 50cu.in. A. 39 sol. ft. 1678«oL In. 

X 32. From 1 yr. take 12 hr. A. 1 1 mo. 3 w. 6 da. 12 h. 

33. From 12£ 2 qr». take 6 d. A. UX 19 s. 6 d. 2 qrs. 

34. From 10 cwt. 10 oz. lake 6 drs. A. 10 cwL 9 oz. 11 drs. 

35. From 1 E E. 2qrs. take 3 na. A. 1 E. E. 1 qr. 1 na. 

36. From 8 gals. 3 gills take 1 pt. A. 7 gals. 3 qts. 1 pt. 3 gi. 

37. From 12 m. 15 rods take 3 fur. A. 11 m. 5 far. 15 rods. 

38. From 1 mo. 2 h. take 45 m. A. 1 mo. 1 h. 15 m. 
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IT XXXIL 1* H one knife cost 9 d., how many abi^ 
lings will buy 2 knives f Will buy 4 ? Will buy 6 ? Will 
buySf Will bay 12? 

2. William, having a basket that would hold 1 qt. 1 pt* 
filled it with nttts ; how many qts. can be put in a htaket ttial 
will hold twice as miieh t 8 timet aa noeh } 4 tittm m 
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9. At 1 s. 6d. a buahel, how many shillings will 2 bushtla 
of apples cost ? Will 4 bu. ? Will 6 bu. ? Will 8 bu. ? 
4« Multiply 2 8. 6 d. by 2. 
5. Multiply 2 pwts. 12 grs. by 2. 
6 Multiply 2 bu. 4 qt8» by 3. 
7: Multiply 3 gals. 2 qts. by 2. 

8. Multiply 20 m. 20 se^^ by 3. 

9. How many pence in 2 times 2 farthings ? 4X2 far* 
things, or 2 qrs. ? 4X3 qrs. ? How many shillings in 2 
times 6 d.? 2X12d.? 4X6d.? 6X12d.? SXZfLi 
4X7d.? 3X5d..> 8X12d.? 

10 How many pounds in 4 times 10 s. ? 3 X 10 s. ? 
4 X 6 s. ? 

Operation by Slate illustrated. 
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90 IS 4 

£ 8. d. qrs. 

2 6 13 
5 

Ans, iSll 10 8 3 



1. A merchant bought 6 yards of cloth for £2 6 s. 1 d. 3 qrs 
per yard ; what did the whole costi 

Q. How do you get the 3 qrs 
in the answer 1 

ii. ^ times 3 qrs. are 15 qrs. 
»3 d. 3 qrs., writing down the 
3 qrs. and carrying 3d. as iu 
Compound Addition. 

Q. How do you get the 8 d.1 

A. 5 times 1 d. are 5 d., and 3 
d. (to carry) makes 8 d. 

Q. How do yon get the 10 sA 

A. 5 times 6 s. are 30s.=:'l£ 10 s., writing down the 10 s. and 
carrying the 1£. 
Q. How do yon get the UjCI 
A. 5 times 2£ are 10£, and IX (to carry) makes IIJL 

From these illustrations we derive the following 
Q .vith which denomliifttioo do y^ begin to oralt^y t 

A. With the lowest. ^ 

Q. How do yoa miiltl[riy that, lud each denonliiAtlOB 1 

A. Separately, as in Simple MultipUcatioii 

^ How do yo* dvlde each product, and cany 1 

A, As io Compound Addition. 

fnoor. O. What Is the proof 1 

A. As in Simple Multiplication. 
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Mere Exercises for the SlaU. 

3. At 5 8. 6 d. a gallon, what will 3 gah. of ram costi A. 
lis. 

3. At 2 s. 6 d. 1 qr. a quart, what will 3 qts. of brandy cost V 
5^3. What will 3 qis. 1-7-6-3. What will 4 qts.1-10.1. W hat 
will 5 qts.M3-7-l. What will 6 f.ts.Ulb-h^. A. 3£ 10 s. 5 d. 

4. How mnch wine in 7 bottles, each containing 3 qt^!. 1 pt. 3 
gills 1-4-3-0-3. How much in 8 bottles 1-5-3. In 91-6-0-1-3. 
1b 101-6-3-1. In 111-7-3^-3. A. 30 gals. 3 qts. 1 pt 3 gills. 

5. What is the weight of 3 doz. silver spoons, each doz. 
Weighing 3 lbs. 6oz. 13 pwts. 3 grs 1-7-7-16-9. What will 4 doz. 
weigh 1-10-3-8-13. What will 5 doz.1-13-9-0-15. What will 6 
doz.1-I5-3- 13-18. A. 45 lbs. 10 oz. 18 pwts. 6 grs. 

6. Bought 4 loads of l\ay, each loacf weighing I T. 10 cwt. 3 
qrs. 30 lbs. 5 oz. 15 drs. j what was the weight of the whole t- 
6-3-3-35-7-13. What would be the weight of 5 load 1-7-13-1-17- 
13-11. Ofllloads1-16-17-34)-l-5. Of 13 loads 1-18-84»-3»-7-4. 
A. 49 T. 1 cwt. 3 qrs. 7 lbs. 14 oz. 

7. At the rate of 36 lea. 3 m. 3 fur. a day, how far will a ves- 
sel sail in 6 days 1-330-3-3. In 15 days 1-551-3-5. In 10 days V 
367-2-6 In 9 days 1-331-0-3. A. 1471 lea. 3 in. 

-^ 8. In 8 bales of cloth, each bale containing ISpieces, eaeh 
piece 37 yds. 1 qr. 3 na., how niany yards 1 A. 3698 yds. 



COMPOUND DIVISION. 

H XXXni. 1. William had 2 qts. 1 pt. of walnuts, 
which ht wished to divide equally among bis two little 
brothers ; how many must be eive each ? 

2. James bought 2 books for 2 s. 6 d. ; how much did ks 
pay apiece f 

8. if you pay 1 8. 6 d. for 2 inkstands, how many shillings 
would that be apiece ? # ^ 

4. A man bought 4 lambs m 6 shillings ; hew many pence 
did he pay apieee i ^* 

5. Wiiiiamhas 3 pks. 4qts.<rf wabuta, which he wishes 
to put into 4 little baskets, mtAot which will hold 7 qts. ; 
will his baskets hold all his vialnuts» or not ? and infomi bm 
how yon do it 

6. 3 men hare 4 gals. 2 ols. of cider allowed them eveiy 
day ; how much is that apiece ? 



I 
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7. How many pence j« ^ of 1 a. ? ^ of 2 s. ? I* of 3 8. ? 
of 1 R. 6 d. ? i of 1 8. 3 d. ? ^ of 1 8. 6 d. ? | of 2 8. 6d« / 
of 1 d ^ of 1 d. 2 qrs. ? 



Q. What is this, which you have now been doing, called 1 

A. Compound Division. 

Q. Wherein does it differ fh>m Sioiple 1 

A. Simple consists of only one denomination ; Coni- 
pound, of more than one. 

Q. What, then, is the process called, by which we find how maay Hhm 
(Hie number is contained in another of different denominations t 

A. Compound Division. 

Operation by; Slate illustrated. 

1. A man bought 3 loads of hay for \b£ 3 s. 8 d., how much 
w«s that a load ? 

Q. How do yoa get the 7£ in the 
answer ? 



OPERATION. 

90 19 
£ 8. d. 

2)16 3 S 
Ans, £7 11 10 



A. I begin as in Short Division of 
whole numbers, and say, 2 is con- 
tained in 15£, 7 (£) times, and Jl 
over, writing down the 7 times. 

Q. What do you do with the l£ 
I over ? 

A. 1£— 20 s. which I join or carry to the 3 s., making 23 s. 

Q. How do you proceed then, to get the 11 s.? 

A. I say, 2 in 23, 11 times, and 1 ». over, writing down the 
lis. underneath? 

Q. How do you get the 10 d. 1 

A. The 1 s. over being equal to 12 d., I join or carrv it to8cL. 
making 20 d. j then, 2 in 2Cf, 10 times. ynwoo,, 

From these illastratioBs we derive the following 
Q. At whleh hand do yon b«gin to divide, and how do yoa pmudt 

A. With the highest denomination, and divide m a 
Simple Division. 

Q. IT Ten hvn a femaSnder, how do yoa pioceod t 

A. Find how many of the next lower denoniinati«ii 
ttiis f enuunder is equal to, which add to the next da* 
Bominatien ; after which divide as in whole numben. 
4 
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Floor. Q. What is the proof 1 

A. The same as in Simple Division. 

More Exercises for the Slate. 

2L If 8 tons of bay cost 40je 14 s. 8 d., what will 1 ton cost? 
it 5£ 1 8. 10 d. 

3. If 11 gals, of brandy cost &£ 16 & 5 d., what will 1 gallon 
costi A. 10 s. 7 d. 

4. If a man soend 60 £ 13 & 4 d. a week, how much is that a 
day 1 A. o£. i^ s. 4d. 

5. If 1 cwt office cost 2£ 6 s. 8 d., what will 1 lb. cost ? A. 
•£ s. 5 d. 

6. You have 31£ 9 s. 6 d. to be divided equally among 3 men ; 
how much would it be apiece ?-15-14-9. How much wotild it 
be apiece to be divided among 3 1-10-9-10. Among 6 ?-54«ll. 
A. 31£ 9 s. 6 d. 

7. Will you divide 2 gals.2qis. by 4 1-0.3-1. By5M)-3L 
By 10 M-l. By 2 M-l. A. 2 gah. 2 qis. 1 pt. 

8. Will you divide 96 acres, 2 roods, 16 rods, by 7?*13.3^. 
By 8 ?-l^l2. By 12 ?-^0-8. A. 33 acres, 3 roods, 28 rod& 



Questions to Exercise the foregoing Rules, 

1. What is the sum of the following numbers, viz. one, twu 
thousand, thirty thousand, four millions, twenty-thousand, nine- 
teen, four hundred millions ? A. 404052020. 

2. Bought a coat for 15 dollars, a vest for 1 dollar 37^ cents, 
a pair of boots for 6 dollars 12| ; what did the whole cost me ? 
A. «22,50. 

3. Bought a horse for $75, and sold him for 37^ cents less 
than he cost me •, what did I get for him ? A. $74,62,5. 

4. What will 3200 yards of tape come to, at 6^ cents, or yV 
of a dollar, a yard ?-200. At 12^ cents, or I of a dollar t 4M» 
At 25 cents, or \ of a dollar 1-800 A. $1400. 

5. How many yards in 31557600 rods 1 A, 173566800. 

6. How many years in 3l5o7QpO seconds, allowing the yeai 
10 coBtain 366^ days 1 A. 1 year. 

7. At 4 cento a gill, what will 1 tnn of wine cost? A. 
$393,56. 

8. How much wine can be bought for $333,56, at 4 cents a 
gill 1 A. 1 tan. 

9. How many rods in 1100yds. 1 In 3S00yd5.1 A. 800rod» 

10. How many dollars in 300£ 1 In 900£ 1 A. $4000. 

11. lUdnca SuS 17& 6 d. to ftnhings 1 A. 6640 luthingiL 
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IS. How many pounds in 5640 farthings f ii. &£ 17 & 6«L 

13. MulUply 3600 by 25^. A. 90600. 

14. What will 1 ton of ciover seed coist, at 5 milk an ounce *> 
A. •179,20. 

15. At 2 cents an inch, what will 1 yard of cloth cost ? A 
72 cents. 

16. Rednce 1 tun to gills. ^1. 8064 gills. 

17. Reduce 20 bushels to pints. A. 1280 pints. 

18. Reduce 4 tons to drams. A. 2293760. 

19. How many barley corns will reach across the Atlantic 
Ocean, allowing it to be 3000 miles. A. 570240000. 

90. How many times will a watch click in 90 years, if it 
click at the usual rate of 60 times a minute 1 A. 631152000. 
^ 21. A father left legacies lo his children as follows: to 
Thomas 75£ 14 s. 6 d., to William 3 times as much as Thomas, 

to his daughter Mary \ as much as Thomas, and to Susan, his 
youngest child, as much as all the rest, lacking 20£ 13 s. 8 d. : 
how much did each receive ? A. William 227£ 3 s. 6 d., Mary 
12£ 12 s. 5 d., Susan 294je 16 s. 9 d. 



Mr, Charles Testy 

To Lewi^f P Child Dr. 

1827. 

Jan. 1. To 3 yds. Linen Cloth, at 1 & 6 d. a yard. 

" 15. " 1 ton of Hay, at 4 s. 6 d. a hundred, 
Feb. 28. " 25 bushels ofRye, at 3 s. 9d. a bushel, ^ 
Mar. 9. ♦ 3 Cows, at 5£ 10 s. a head, . - . 



25^ 18-1. 3d. 
Halifax, April 1, 1827. 

Receired payment, 

Lewis P. Child. 



PRACTIOBfS. 

t XXXIV. 1. If one third (|) of an apple cost 2 ceni9, 
trkit will a whole apple cost ' 

ft. If one third cost 3 cents, what will a whole one cost? 
If one third cost 4 cents, what will oi^e whole apple cost? 
If one third cost 6 cents t 8 cents ? ^ cents ? 20 cents ? 
50 cents? 100 cents? 



106 ARITHMETIC. 

3 Tf you pay 3 cents for one lifth {\) of an omnge, what 
Will a whole orange cost ? 

4. If YOU pay 2 dollars for one eighth (|) of a ticket, what 
will a whole ticket cost ? 

Q. How many halves to an appie» or anything ? 

Q. How many thirds ? Fifths? Eighths? Sixteenths? 

Q. When an apple, or anything, is di^vided into two equal 
parts, would you call one of these parts a half or a third/ 
into 3 equal parts, what is one part called i 

Q. Into 4 partSt what is 1 part called ? 

Q. Into 5 parts, what is 1 part called ? 

Q. Into 8 parts, what is 1 part caHed? 

Q. Into 8 parts, what are 2 parts called f 

Q. Into 8 parts, what are 5 parts called ? 

Q. When an apple, or anything, is divided into two eqtud 
parts, how would you express one pitrt, on the slate, in 
figures. A, I set the 1 down, and draw a line under it) 
then write the 2 under the line. 

liet me see you write down in this manner, on the slate# 
One half. One third. One fourth. One fifth. One sixth. 
Two sixths. Three sixths. Three eighths. £ight twelfths. 



Q. What ar« such etpiestionf as thMe call«d 1 

A* Fractions* 

O. When, then, any whole things as an apple, a unit, te., Is tooken er 
diTided Into equal parts, what are these parts called ? 

A, Fractions. 

Q. Why called firactlons 1 

A, Because fiaction signifies broken* 

Q. Yon have seen, that, when any whole thing Is dltided into % paltl, 
these parts are called thirds ; into 4 parts, called fourths : what, then, does 
the flraction take its name or denomination from 1 

A, From the number of parts into which anything 
is divided. 

Q. When an apple Is divided Into 6 parts, and m are deslfous of ||Ntai 
away 5 parts, how would yon eipnes these psrts 1 

A 6 
* 7* 

Q. What is the < (la 4) called 1 

A. The denominator. 

Q. Whysoealledl 

A. Because it ffiyes the name or denomination to 
the parts. 



FRACTIONS. 107 

O. What is the 3 (in |^) called 1 

A. Numerator. 

Q. Why so called 1 

A, Because it numerates or numbers the parts. 

Q. Which is the namerator, then 1 

A, The number above the line. 

Q. Which is the denomlnavor 1 

A. The number below the line. 

Q. What, then, does the denominator show f 

A. The number of parts a unit, or anything, is 
divided into. 

Q. What does the namerator show } 

A, How many parts are taken, or used. 

Q. In the expressions -j^, i^, -^^j-, ^y which are the niimemtoiB,aBd 
which are the denominators ? 

Q. If you own -^ of a vessel, how many paits Is the vessel supposed 
10 be divided into 1 and how many parts do you own 1 

A, 40 pai-ts, and I own 28 parts. 

Q. k i of an apple mora than i of it ? 

What ftaction, then, is gtmiet than ^1 Than^l Than-J^l Thaa 

} 1 Than 1 1 What ihiction is less than 1 1 Than ^ 1 Than ^1 Than |-1 
Q. From Uiese remarks, what appears to Ite a conrect definition of ftae- 
ttonsl 

A, They are broken parts of a whole number. 

Q. How ara they represented 1 

A, By one number placed above anotiier, with a 
line drawn between them. 

Q. In Simple Division, yon recollect, that the remainder was repn- 
fented la like manner; what, then, may justly be considered the orighiof 
flnactions 1 

A» Division. 

Q. Wha{ may the ntunerator be considered Y 

A, The dividend. 

Q. What may the denominator be considened ? 

A, The divisor. 

Q. What, then, is the valoe of a fraction 1 

A, The quotient of the numerator divided by the 
denominator. 

r 

Q. What is the quotient of 1 dollar divided among 8 mmb Y 

A. J. 

q, What is the quotient of 7 divided by 81 

A.\. 
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Q. How then, are fmetions represented 1 

A. By the sign of division, 

Q. What doM I exprew t 

A.» The quotieat, of which 1 1 • 



is the divldcBd. 
w the diviMNr. 



1. If 3 apples be divided equally among 8 boys, what pan 
of one aj)ple will each boy receive ? 1 apple among 8 boys 
would be I of an apple apiece, and 3 apples would be 3 
limes as much ; that is, § of an apple apiece. Ans. |. 

2. If 4 oranges be divided equally among 8 boys, what 
part of an orange is each boy's part? 1 orange among 8 
boys = I, and 4 oranges are 4 times as much ; that is 

|, Am. If 2 oranges among 7 boys? A. ^. 9 oranges 
among 13 boys ? 20 oranges among 37 boys ? 

3. One orange among 2 boys is | of an orange apiece » 
how much is 1 divided by 2, then? Ans. i. How much is 
1 divided by 3? A. |. The quotient of 5 divided by 6? 

A. |. Of 3 by 5 ? Of 7 by 9 ? Of 8 by 13 ? Of 11 by 15 ? 

4. What part of one apple is a third part of 2 apples? 
A third part of one apple is i, and a third part o( 2 apples 
must be twice as much ; that is, | of 1 apple. A |. 

6. What p^rt of 1 apple is one fourth Q) part of 3 apples ? 
I of 3 apples is 3 times as much as i of 1 apple ; that is, ) of 
1 apple. A. |. 

6. What pftrt of 1 apple is j of 3 apples ? ^ |. What 

part of 1 apple is | of 4 apples? A j. ^ of 4 apples is 

wh^t part of 1 apple ? Am, |. 



A Peopsk Feactioii. Q. We have seen that the daoomlBator show* 
how many paru it takes to make a whole or nnU ; when, then, the nnmera 
tor U less than the denominator, is the flraction ereater, or less, than a wbola 
thing or vnit 1 

A, It must be less. 

q. What is such a fraction called 1 

A. A Proper Fraction. 

Q. How may it always be known 7 

it. The numerator is less than the denominator. 

Q. What kind of factions <^re 4, |, -J, fret 

Am Impropbr Fractioic. Q. when the numerator is as laiiia, or laifat 
than the denominator, as, -S-, 4-4, 4, it is jAain, that the fraction 
1 whfrfe, or move than 1 whole : what is such a fraction called 7 
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A, An Improper Fraction. 

Q. Bow may It b« kaown 1 

A. The numerator ia greater than the denatninatf . 

Q. What kind of ftactloiit are |>, V' I*' ^^^ 
A IbtzsD NuKBBR. Q. What li a mixed number 1 

A, A fraction joined with a whole number. 

Q. What kind of ftactions an 15|, Iff, *c.1 

Q. What kind of fractions are each of the foilowh^ ni|iiiHl<iin^ til, 

T XXXV. To CHANGE AN IMPROPER FRACTION TO 

▲ Whole or Mixed J^f umber. 

1. How many whole apples are there in 6 thirds (f ) of an 
apple ? In 8 quarten (|) ? In V ? In V ? In V ? In 

2. How many weeks in V of a week ? In V ? Ir V ^ 

S. How many pints in -I gills? In ^ gills ? In y gills? 
In i|^ gi"« ? 

4. How much isf of a dollar? A. $1. Is f ?• ^ 1 and 
i«lf IsV? IsV? IsV? I«V^ ^•V? 



Q. What It the findlnc how many whole things are contained in an iai> 
proper fraction ealled 1 

A. Reducing aa improper fraction to a wkole or 
mixed number. 



1. James, by saving -^ of a dollar a day, would save in 3S 

dajTs a ; how many doUars would that be 1 

In this example, as ^ make 1 dol- 
lar, it is plain, that as many times as 
16 is contained in 33, so many dollars 
it is ; 16 is containpd 2 rimes and 1 
over ; that is, 2JL doUars. 



OPERATION. 

16 ) 33 



Aiit. 2^ dollars. 



ROLB. Q. What, then, is the raie tat lednclng an improper ftactliNiiss 
whole or mixed nnrooerl 

A. Divide the numerator by the denominator. 



10 
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More Exerciser for the SaU. 

9l a reginient of soldiers, consuming {^ of a barrel of pork a 
Aay, woald coosame in 28 days V of a barrel ; how rnanj 
Darreis would ihat be ? il. 5f barrels. 

iS. A man, saving ^ of a dollar a day, wonld save in SfiSdaya 
^^ : i.uw many dollars would that be ? A. 173. 

4. Reduce ^^ to a mixed number. 

5. Reduce *^ to a mixed number. 

6. Reduce ^ \ok mixed number. 

7. Reduce VV to a mixed number. 
8L Reduce JW ^ ^ mixed number. 
9. Reduce Tl^ *o ^ mixed number. 
If. Reduce ^^ to a whole number. A. 144 

ff XXXTI* To REDuc£ A Whole or Mixed Num- 
ber TO AN Impropbr Fraction. 

1. How many halves will 2 whole apples make ? Will 8 ? 
Will 4? Will 6? Will 20? Will 100? 

2. How many thirds in 2 whole oranges ? In 2i ? in 2| i 
In 3? In3i? In 8? In 12? 

3. A father, dividing one whole apple among his children, 

S.ve them ^ of an apple apiece; how many children wen 
eie? 

4. James, by saving | of a dollar a day, found, after several 
days, that he had saved 11 of a dollar ; how many 8ths did 
he save ? and how many days was he in saving than ? 

5. How many 7ths in 2 whole otaages? In %\ ? In 2f ? 

In 3 j ? 

This rule, it will be perceived, is exactly the reverse of tha 
last, and proves the operations of it 



1. In 30| of a dollar, how many 8ths1 

OPERA TION« 

30{ 

8 

240 » the Sths in 30 dollars 
3 -» the Sths in f . 

243 — i|l. Ans. 
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_ I 

BvLi. Q. What, then, is the rale ibr redaelng a mind or whole wauhm 
te HI hmmper fkaettan 1 

A. Multiply the whole Dumher by the denominator 
of the fraction. 

9. What do ycm add to the piodictt 

A, The numerator. 

Q. What it to be writiea vndet thb nraltt 

A. The denominator. 

More Exerciiesfmr the State, 

9l What improper fraction is equal to 90^ f A. ^}|i . 

3. Wkat improper fractioii i« equal to 73f} ? A. ^ . 

4. What improper firaction is eqoal to 4} 1 X V* 
& What improper fraction is equal to ld§^ 1 ^. V * 
6L What imjvoper fraction is equal to i^i^f A. ^ff - 
7. What improper fraction is equal to 17^ f A. ^^* 
8t What improper fraction is equal to 144^ ? A. ^yf** 

9. Reduce 20^ pounds to 90ths. As ^^ of a pound»l a^ 
^=3 8., the question is the same as if it had been stated thus : 
In 3a£ 5 s. how many shillings ? A. ^ =605 shillings. 

10. In 14f weeks, how many 7ths ? A, -^=101 days. 

11. In 96f pecks, how many 8ths ! A. H^ =311 quarts. 



H XXXVU. To REDUCE A Fraction to its Low* 

EST Terms. 

Q. When an anile te divided into 4 parts, S parts, or 4, an eyldeaHy ^ 
of the apple: now, If we take ^, and multiply the 1 aadSboth by8»1ire 
•hall hare ^ again ; why does not this mttlUplyinf alter the value t 

A, Because, when the apple is divided into 4 parts, 
or quarters, it takes 2 times as many parts, or quarters, 
to make one whole apple, as it will take parts, when 
the apple is divided into only 2 parts, or halves : hence, 
multiplying only increases the number of parts of t 
whole, wiuout altering the value of the fraction. 
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Q N«w» if we take ^ and multiplr both the 9 tod 4 Ivy t, we 
|8B^ ; what, then» is ^ equal tol 

^. }, or |. 

Q. Now It is plain that the revene of this miwt be true ; for. If we divide 
both the 4 and a in 1 by 8, we obtain J, and, <ttvldinf the « and 4 in } by % 
we have 1 ; what, Ihen, may be Inferred from these remarks respecting 
multiplying or dividing both the numerator and denominator of the same 
ftaetion? 

A, That they may both be multiplied, or divkled, 
by the same number, without altering the value of th« 
fraction. 

Q. What an th« nniaefator and denomtaiator of the saaie ftaelion 
calledl 

A. The terms of the fraction. 

Q. Wbatle the pfoceMi of ehaogtaig | into its equal } calMI 

A. Reducing the fraction to its lowest terms. 

MenttU Exercises. 

1. ReC^nce } to its lowest terms. 
3. Reduce f to its lowest terms. 

3. Reduce f to its lowest terms. . 

4. Reduce ^ to its lowest terms. 

5. Reduce a to its lowest terms. 
(I Reduce ^ to its lowest terms. 
7. Reduce fi^ to its lowest terms. 

Operation by Sate illustrated, 

1. One minute is ^ of an hour, and 15 mmutes are ^ ; 

what |>art of an hour will -^ ma ice, reduced to its lowest terms 1 

Q. How do you get the -ft in this 
exampie 1 
Jl. By dividing 15 and 60 each by 5. 
Q. How do you get the 1 1 
ji. By dividing 3 and I3 each by 3. 

Q. 8iir do you know that | 4$ reduced to its lowest terms f 
4. Because tiiere is no number greater than 1 that will divide 
ooth the tetmaof i without a lemaindsr. 



OPERATION. 

° / 60 18 4 
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From these illvLstratiens we derive the foUowinc 

Q. How do yoa prooeed to ndooe a ftBetkm to its Iow«t tenni t 

A, Divide both the terma of the fraction by any 
number that will divide them without a remainder, and 
the quotients again in the same manner. 

Q. When is the firaetioii said to be redneed to its lowest tennsl 

A, When there is no number greater than one that 
will divide the terms without a remainder. 

Mare Exercises for the SZote. 

S. Reduce 1^ of a barrel to its lowest terms. A, f • 

31 Redace f|- of a hogshead to its lowest terms. jL J 

4. Reduce ig^^ of a tun to its lowest terms. A, \* 

5. Redace iVSV ^f ^ f^^^ ^ '^ lowest terms. A, tS* 
6i Reduce f^ of a gallon to its lowest terms. A ^* 
7. Reduce ^g^ of an inch to its lowest terms. A ^. 

IT XXXYIII. To Multiply a Fraction by a 

Whole Number. 

1. If 1 apple c tei k of a cent, what will 2 apples cost? 
How much is 2 t Jies i ? 

2. If a horse eat | of a bushel of oats in one day, how 
many bushels will he eat in 2 days ? In 3 days ? How much 
18 two times i .' 3 times i ? 

3. William has | of a melon, and Thomas 2 times as 
much ; what is Thomas's part ? How much is 2 times | ? t 
times 1^2 times ^ ? 3 times | f 6 times ^ ? 



Q. From these examples, wiiet eflbct does miiltlplying the nvmemtor bf 
any number appear to have on the valne of the firaetioii, If the denomiiiator 
lemain the same 1 

A, It multiplies the value by that number. 

Q. S times ^ is J»^ ; but^ if we divide the deMMOlnaior 4 (la ^) bf 

i; we obtain ^ ; what eflfect, then, does dividing the denominator by any 
muaber liave on the valae of a flraetion, if the numerator remain tkm 
■et 

A. It multiplies the value by that number. ' 
10* 
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Q. What 18 the reason of this ? 

A. Dividing the denominator makes the parts oi a wkoie 
so many times larger' ; a&d, if as many are taken as before 
(which will be the case if the numerator remain th« same), 
the value of the fraction is evidently increased so many times. 

Again, as the numerator shows how many parts of a whole 
are taken, multiplying the numerator by any number, if the 
denominator remain the ^ame, increases the number of parts 
taken ; consequently, it increases the value of the fraction. 

4. At T^^ of a dollar a yard, what will 4 yards of cloth 
cost? 4 times ^ are H=l ^f a dollar, Am, But, by 
dividing the denominator of t\ by 4, as above shown, we 
immediately have ^ in its lowest terms. - 

Prom these illustrations we derive the following 

UUJLC 

Q. How c&n you nmlUply a fraction by a wbole number 1 

A, Multiply the numerator by it without changing 
its denominator. 

Q. How can you shorten this process ? 

A, Divide the denominator by the whole number, 
when it can be done without a remainder. 

Exeycisesfor the Slate. 

1. If a horse consume fV of a bushel of oats m one day, how 
many bushels will he consume in 30 days 1 ^. f f =6bushels. 

2. If 1 pound of butter cost ^15 of a dollar, what will 805 
pounds cost ? J. W =30^1=301 dollars. 

3. Bought 400 yards of calico at | of a dollar a yard; what 
did it come to 1 A, ^^ =$150. 

I 4. How much is 6 times xf ? •^- TT =* ^TT* 

r^ How much is 8 times ^ 1 A. V/ -= ^ff « ^f • 

6. How much is 18 limes yt ^ A f | « GtV =" ^f * 

7. How much is 13 limes |H'? A. VsV = HU- 

a How much is 314 times f 1 A. ^^ ^ 235j * 236^. 

9. How much is 513 times y^ 1 A. ^{^ = 336t\. 
10. How much is 530 times ^ ? A, ^-^^ =■ 483 Jf 
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« 

Divide the denominator in thefoUowing* 

11. How mach is 42 times ^ ? ji. 11. 
•Wi How much is 13 times ^ 1 A.^ = l^, 

' 13. How much is 60 time9 j^ 1 A. f =3|* 

14. At 2| dollars a yard, what will 9 yards of cloth costf 9 

limes 2 are 18, and 9 times \ are f^" 1^, which, added to 18, 
makes 19^ dollars. A. This process is sabstantially the same 
a<.irXXyiI.. by which the remaining examples in this rule 
ma/be fMerformed, 

15. Multiply 3i by 367. ^ 1192|. 

16. Multiply 6i by 211. A, 1450f. 

17. Multiply 3^^ by ^ .(f. lS9}^=lS9i. 

^ XXXIX. To MnLTiPLf a Whole Number by a 

Fraction. 

Q. When a number Is added to itself aeveral times, this repeated additton 
'has tieen called multiplication; but the term has a mere extensive applica- 
tion. It often happens that not a whole number only, bat a certain portion 
of it, is to be repeated several #mes ; as, for instance, If yoa pay 13 oeftts for 

a melon, what wilt i of oneeostl \ of 13 cents is 3 cents ; and to get l| 
it is plain that we must repeat the 3, 3 times, malcing 9 cents, the answer ; 
when, then, a certain portion of the multlplieand is repeated several times, 
or as many times as the nnmemtor shows, what is it called 1 

A, Multiplying by a fraction. 

Q. How much is \ of 131 J- of 131 ^ of 301 } of 201 ^ of 8 1 

} of 8t ^ of 401 i of 401 I of 401 | of 401 

S. We found in Mnltiplieation, IT X., that when two numbers are to bo 
plied together, either may be the multiplier ; hence, to multiply a whole 
number by a fraction, is the same as a fraction by a whole number ; conse- 
quently, the operations of both are the same as that described in IT XXVII. ; 
what, then, is the rule for multiplying a whole number by a firactlon 1 (For 
Miswer, see H XXYIL) 

Exerciser for the Slate, 

1. What will 600 bushels of oats cost, at A of a dollar a 
bQshell JLtXl^. 

2. What will 2700 yards of tape cost, at | of a dollar a varrl / 
A. 13374. 

3. Multiply «» by 5]. A. 9210. 

4. Multiply S72 by 16|. A, 4284. 

5. Multiply 999 by dl| A. 81201. 
<>. Multiply 90 by 6/f € lOH. 
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^ XL. To Divide a Fraction by a Whole Numbee. 

1. If 3 apples cost } of a cent, what will 1 apple cost? 
How much is }-r-3 i 

2. If a horse eat | or ^ of a hushel of meal in 2 days, 
how much will he eat in one day ? How much is f -r2 ? 

3. A rich man divided -| of a harrel of flour among 6 pool 
men ; how much did each receive ? How much is f -r 6 ? 

4. If 3 yards of calico cost f of a dollar, how mucn is it a 
yard ? How much ip f -f- 3 ? 

5. If 3 yards of cloth cost ^ of a dollar, how much is it a 
yard ? 

The foreiping examples have heen performed hy simply 
dividing their numerators, and retaining the same denomina- 
tor, for the following reason, that the numerator tells how 
manv parts anvthing is divided into ; as, -^ are 4 parts, and, to 
divide 4 parts by 2, we have only to say, 2 in 4, 2 times, as in 
whole numbers. But it will often happen, that the numerator 
r^nnot be exactly divided by the whole number, as in the fol- 
lowing examples. 

6. William divided | of an orange among his 2 little bro- 
thers ; what was each brother's part ' 

We have seen (tr XXXVII.) that the value of the fraction 
is not altered by multiplying both of its terms by the same 

number ; hence f X 2=^. Now, j are 6 parts, and William 
can give 3 parts to each of his two brothers ; for 2 in 6, 3 
times. A, § of an orange apiece. 

Q. In this last example, if (in |) we multiply the denoni- 
nator, 4, by 2 (the whole number), we have |, the same remit 
as before ; why is this ? 

A. Multiplying the denominator makes the parts so manj 
times smaller; and, if the numerator remain the same, no 
more are taken than before; ccmsequently, the value is U 
ened so many times. 

From these illustrations we derive the fotlowing 



q. When the iiviiMntor cma to divUM by tte wlioto mmuAm wlilwM • 
mnidnder, how do yon utmmd % 

A, Divide the numerator by tlie whde nombery 
writing the denominator under the quotient. 
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^. Wten diB nwnerator cannot be thiu divided, htm do yon proeeedt 

A, Multiply the denominator by the whole number> 
writing the result under the numerator. 

ExeroMS for the Saie, 

I. If 8 yaxds of tape cost ^ of a dollar, how mach Is it a 
f ard ? How miich is 7^ -f-8 ? 

2.Diride|bya ^. A-=A- 

3. Divide 1^ by e. ji, iV«A- 

4. Divide^ by a ^. tIt- 

5. Divide i^T hy 8. (Divide the numerator) J. ^. 
Dmde^'j^byi. ^. ^^^|^ 

•^<»^^--;When a mixed nqinter oeoui, ledsee it to an ini|iioper ftaction, 
nM divide as beflMw. 

7. Divide |6« among five men. 4. 6|*« V -^^^U^^is- 

a Divide S^i by 4. ^ f^. 

a Deride I6f by 5. ji, W— ^• 

10. Dividi» 9BA by ». ^. ||*=-iH|. 

II. Divide 8f by a J. t|« 1^- 
H4. pivido 114 by 2m. JL ^f^. 

^ XLiI. To Multiply one Fraction bt another. 

U A man, owning | of a packet, sells | of his part; what 

rirt of the whole packet did he sell ? How njuch is | of f ? 

4 y^ 8 =i5 '^***' ^"^ reason of this operation will appear from 
the following illustration. 

Once h is I, and i of | is evidently | divided by 4, which 
ia done (ir XL.) by multiplying the denominator, 8. by the 4, 
making 32 ; that is, k of i*»^. 

Again, if i of | be ^, then i of f will be 5 times as 
much, that is, ^. 

Again, if i of f be ^, then | will be 3 times ^— H> 
Ans., as before. 

The above process, by close inspection, will be found to 
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cousigt in multiplying together the two numeratorB for a ntw 
uumerator, and the two denominators for a new denominator. 

Should a whole number occur in any example, it may be 
reduced to an improper fraction, by placing the figure 1 undei 
k; thus 7 becomes ^; for, since the value of a fraction 
(Y XXXIY.) is the numerator divided by the denominator, the 

value of |- is 7; for, 1 in 7, 7 times. 

From these illustrations we derive the followiag 

Q. How do yon pnwMd to niilti]ily one flnetton by anollwr t 

A, Multiply the numerators together for a new 
numerator ; and the denominators together for a new 
denominator. 

JVMc— If the Ifatetton be a mixed iramber, leduee it to an Inproper ftaetfa^ 
then piooee4 e* belbra. 

Mental Exercises. " 

2. How much ii } of -^ ? €. How much is i of ^.^ 

8. How much is | of f ? 7. How much is } of ^ .^ 

4. How much is } of |- ? 8. How much ^-f^of-^? 

& Howmnchisfof f ? 9. How much is f of y^? 



Q. What aie meh ftactions as theie lemetlmM called t 

A. Compound Fractions. 

Q. What doei the word tf denote ? 

A, Their continual multiplication into each other. 

Exercises far the SlaU. 
t 

1. j^.m'an, having ^^ of a factory, sold f of his purt ; what 
part of the whole did he sein How much is } of ^ .^ fxA 
=lliy=A) Ans. 

2. At ^ of a dollar a yard, what will f of a yard of doth 
oost 1 How much is ^ of •{• .'^ A '^. 

3. Multiply I of f by f . A. \'^ \'^ \^ ^. 

4. Multiply J of I by J. A, i%V«i 



FRACTIONS. lit 

6. Maltiply ffi by f ji, {iU^Hi= ^iH' 

JVoto.— If the deBomlnalororany freotioa he equal to Che ttvinenLler «f aaf 
other firactloB, they may both be dropped on the pdoclple esplained in 
t XXXVIL ; that f of -I of |- may be •horteaed, by dioppliif the muaera- 
itf 3, aad denominator 3 ; the remaining terns, being moltlplied togetlier, 
will produce the fraction reqaived in lower terms; thas, 2. of * of i=^ 

ne tmswtrt to tki foU&wing examples express * he fraction in Hi 

lowest terms. 

7. How much is \ of J of f of |^. JL -^ 

8. How much is 4 of ^ of j. JL -rs* 

9. How much is 5| times b\, JL 30i. 

10. How much is 16| limes 16|. jL 273i. 

11. Haw much U 20^ times i of |. jL ^ ^ aff . 

^ XUL To FIND TH£ LEAST CoMMON MULTIPLE OF 

TWO OR MORE NVMBERS. 

Q. If !■ a number prodnced by unitiplyinc S (a ftetor) by MNBe ethei 
teetor; that, 8 X fislS; what, then, may the IS be eaUed? 

A. The multiple of 2. 

Q. It is also pradneed by mnltlplylnt not only 3, bat3 and 8, Ufcewtet, 
ea«h by some oOier namber; thns, tXftelS; 8X4bsIS; 6x^1S; when, 
then, a nwnber It a mohlnle of seveial Ibclon or mmiben, what is it 
called 1 

A* The common multiple of these factors. 

O. As the common maltipte is a pvodnct comlsting of two or more fiictois, 
it follows that h may be divided by each of these factors without a remain- 
der ; bow, then, ttay it be determined, whethier one number It a common 
multi|te of two <Mr more numbers, or not 1 

A, It is a common miAtiple of these Dumber^|.whei) 
it can be divided by each without a remainder. 



q,. WfaatitthocoBummmniapleof 3,3,awft4,thent 
Q.Whyt 

A. Because 24 can be divided by 2, 3, and 4, with» 
out a remainder. 

^. We can divide 18, alto, by 8, 3, and 4, wtlhottt a lenatnder; whal 
It the loaet number, that can be divided by 8 or mom numbitt, called t 
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A, The least common multiple of these rnunben. 

Q* It Bometiuies happens, that one number will 4hid» levenl other 
numbers, without a remainder ; as, for instance, 3 will divide 18, 18, and M, 
without a remainder ; when, then, several numbers can be thus divided by 
one numbw, what is the nvmber called 1 

A, The common divisor of these numbeis. 

Q. 18, 18, and 84, may be divided, aUo, each by 0, tvm ; what, then, to 
the greatest number called, which will divide 3 or moie numbers without « 
remainder 1 



A, The greatest common divisor.* 



* In IT XXZVU., in reducing fVactions to their lowest terms, we were 
sometimes obliged, in order to do it, to perform several operations in dividing; 
but, had we omy known the greatest conunon divisor of both terms of the 
ftaction, we might have reduced them by simply dividing once \ hence it 
may sometimes be convenient to have a rule 

Tb/iii tKe greatest common dwievr of tio» er wu/re mmiere, 

1. What is the greatest common cUvisor of 72 and 84 1 

OPERATION '^ '^ ezamplBi 73 is contained in 84, 1 time. 



72)84(1 
73 



12 ) Ti ( 6 
78 

A. 12, common di- 
visor. 



and 12 remaining ; 73, then, is not a foetor of Si. 
Again, if 13 be a factor of 72, it must also be a 
factor of 84 ; for 73+ 18=84. By dividing 78 
by 13, we do And it to be a faetor of 78 (fix 78 
•f- 13=6 with no remainder) ; therafoie, 18 is a 
eommon factor or divisor of 73 and 84 ; and, as 
the greatest common divisor of two or more num- 
bers never exceeds their diflbrence, so IS, the 
difierenee between 84 and 78, miut be the great- 
eat common divisor. 



Henee, the ibllowlng Rolk :— Divide the greater number by the less, and, 
ff tiiere be no reroainmr, the less numlier itself is the common divtoor ; bat. 
If there be a remainder, divide the diviscnr by the remainder, always dividing 
the last divisor by the last remainder, till nothing remain : the last divisor is 
the divisor sought 

AMs.— If there be more numbers than two, of whidi the neatest com- 
mon divisOT is to be ^ <d, find the eommon divisM of two of them first, and 
then of that eranraoa div». 'v and one of the other numlwrs, and so on> 

8. Find the greatest common divisor of 144 and 133. A. 13. 

3. Find the greatest common divisor of 168 and 84. j9. M. 

4. Find the greatest common divisor <984, 48, and 96b j1. 94. 

Let MS afply this rule to redueing frattione to their loteeet terme. 

See IT XXX Vll. 

K n»;ino« 1^^^ to ^ this example, by using iib» eoniBon divi 

o. xi^ouce 144 ^ j^ ^^^^^ j^ ^j^^ answer to sum No. 8, we 

Its lowest terms. ha^e a number that will reduce the ftaction t» 

inNias 11 a ^t> lowest terms, by simply dividing both tanns 
^'^JtTT^^tJj •^**** tat once. 

JSfter the eame manner perform the following e M um pl t e . — 

6. Find the eommon divisor of T50 and 1000, also reduce ^^^^ t» IM 
lowest temie. jf . 950^ and |. 



OPERATION. 
2)6 . 8 

3 . 4 
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1 What is the least commoD multiple of 6 and 8 ? 

In this example, it will be pereei^ed 
that tbe divisor, 2, is a iactor, both of 6 
and 8, and thai dividing 6 by 2 gives its 
other facior, 3 (for 6-^-2=3); likewise 
dividing the 8 by 2gives its other factor, 
4(for8-^2»B4); consequently, if the divisors and quotients be 
multiplied together, their product must contain all tbe factors 
of the numbers 6 and 8 ; hence this product is the common 
multiple of 6 and 8, and, as there is no ether number greater 
than 1, that will divide 6 and 8, 4X3X2=24 will be the least 
common multiple of 6 and 8. 

JV0t0.— When there are several numbers to be divided, should the divisoi 
not be contained In any one number, without a remainder, it is evident, that 
the divisor is not a fiictor of that number ; oousequentiy, it may be wnltted, 
and reserved to be divided by the next divisor. 

2. What is the common maltiple of 6, 3, and 4 ? 



OPERATION. 

3)6 . 3 . 4 

2)2 .1.4 

1.1.2 
Am9. 3 x2 x2»12. 



In dividing 6, 3 and 4 by 3, 
I find that 3 is not contained in 
4 even ; therefore, I write the 4 
down with the quotients, after 
which I divide by 2, as before. 
Then, the divisors and quo- 
tients multiplied together, thus, 
3x2x3»12, Mns, 



From these illustrations we derive the following 

RULE. 

Q. How do Tou proeeed first to find the least cmudou maltlj^ of two or 
re numbers 1 

A, Divide by any number that will divide two or 
more of the given numbers without a remainder, and 
Bet the quotients, together with the undivided numbers, 
in a line underneath. 

Q. How do you proceed with this resait % 



7. Reduce 4-|^ to its lowest terms. A. | . 

8. Reduce jjy^ to its lowest teims. A, j[f . 

Should it be preferred to reduce fractions to their lowe^ tems by 
T XXXVn., the fbllowing rules may be found serviceable :— 

Any number ending with an even number or eipher is diviiible by 8. 

Any number ending with 5 of Oia divisible Iw 5; also If it end ia 61 it li 
^visible by 10. 

11 
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A. Continue dividing as before, till there is no nimi- 
ber greats than 1 that will divide two or more num- 
bers without a remainder ; then multiplying the divisors 
and numbers in the last line together, will give thi» 
least conunon multiple required. 

More Exercises for the SUsU, 

X Find the least oommoo multiple of 4 and 16k ^"H^ 

4 Find the least common multiple of 10 and 15. 4^30. 

5. Find the least common multiple of 30, 36 and 6. ^ 210. 

6. Find the least common multiple of 27 and 51. Jti 459. 

7. Find the least common multiple of 3, 13 and 8. Jf. 34. 
a Find the least oomooon multiple of 4, 13 and 30. A, 60. 
9. Find the least common multiple of 8, 7, 14 and 49. Jt, 96. 



If XLTTL To REDUCE Fractions of niFFERENt Db- 

HOMINATORS TO ▲ CoMlCON PbNOMINATOR. 



«aMneiMi,lEe.,M«aaUyMiwliotoinimlMn; ftir •ninpto, 4 and ^*ai« 4 ; 
tat la the eoaneeTcaleBUtlon by nanban, w« thaU meet wiiE llnutloit mmm 
teHNDinaton am unlike ; at, for iattance, we caaaot add, as above, % and % 
tofather: what, Umb, may be ooMldeied the ol^tet ef ndaeiaf ftaetioaa ef 
dUbieat deuoainalon to a eomBW deiKNBhiatorl 

A, To prepare firactions for the operations of addi 
tion, subtraction, &c., of fractions. 

A. When the denominators are alike* 
1. Reduce } and f to a common denominator. 



OPERATION. 

Numer. 2 X 6—12, new numer. 
Denom. 3 X 6«e 18, com. deoom. 
Numer. 5 x Sa^ 1 5, new numer. 

Denom. 6x3-18, com denom. S'4'«^"th7tSS.^s 
off- by 3, the denominator of f; and, as both tbe tenns of each 
fraction are multiplied by the same number, consequentijr tbe 
value 0f the fractions is not altered| V XXXYH. 



In performing 
this example, we 

take f 7 and multi- 
ply boih its terms 
oy the denominator 



FRACTIONS. 
From these illu^rations we <^rive the foU&Vf^g ' 



Rri^ 



*• ;. 



Q. Wbat do you jnaltiply each denominator by for i ne# d«lOiil|ftafi( 1 

A. By all the other denQminators. * 

Q. What do yon multi]^ .ea/ch'niunemtor by for a new ffomerator 1 

A, By the same nunibers (denominators) thi^, I mul- 
tiply its denominator by. ^ 

JVbte.— As, by multiplying in Uiis manner, the same denominatora aie con- 
tUraally multiplied tntoeiich''Ofiie1r, the process may!l)eistt6ctened ; for, having 
found one denominator, it piay \» written under each new numerator. This, 
however, the intelligent pupil wiU^seon'discover of tiimself ; and, pefhaps, it 
to best he should. 

J 

More Exercises for the SlaSeJ j 

ii. Reduce \ and ^ to a common denominator. A, W^ frf^* 
3. Reduce | and } to a common denominator. A. ^y)^ 
i.-'Hedupe J and ^ to a comnoon denominator. A, f|, ^. 
'y*^}k. Reduce |) ^) and j to a common denominator. 

, ^ TTb' 121') !%• 

61; Ri^dn^ 7 Ij ^j^ ' t(;»^ common denominator. 

A' fit) frfj ill- 

Oomponnd fractions most be reduced to simple fractions be- 

Ibre fihaing the common denominator j also the fractional parts 

of mixed numbers may first be, reduced, to. a co;mmon denomi-; 

nator, and then annexed to the whole numbers. 

7. Reduce ) of I and y to a common denominator, *^ . 
— * — BrReduce 14} and | to a common denomixiatoi^' 

9. Reduce lOj and i of j to acomnuHi denominator. 

A. 10$7; O' 

10. Reduce 8^ and 14f to a common denominator. 

Notwithstanding the preceding rule finds a common denomi* 
nator, it does not always find the least common denominator. 
B|U, since the common denominator \» the pro<b^ct of all the 
siVen denominators into each other, it is plain, that This product 
(ir XLII.) is a common multiple of all these several denomina- 
tors ; consequently, the least common multiple found by IT XLll, 
will be the least common denominator. 



■fWi^ 
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lU What is the least eo|pion denominator of f^ aad i/ 

' OPSRiKTION. 

3)3.6.2 



2)1 



1.1.1 
An$. 2 X a»6 



Now, as the denohaiDator of 
each fraction is 6tb5, it is evident 
that the numerator must be pro 
portionably increased, that il, we 
must find how many 6ths each 
ffaetion is ; and, to do this, we oan 

take f, f , and ^of the6tbs, thitn^;- 



} of 6s 4, the new numerator, written over the 6,a ^. 
^ of 6b 5, the new numerator, written over the 6,a f*. 
^ of 6s 3, the new numerator, written over the 6,^ f . 

Ans. 1*9 "f") 'f* 

Hence, to find the least common denominator of several 
fractions, find the least common multiple of the denominators, 
for the common denominator, which, multiplied by each frac- 
tion, will give the new numerator for said fraction. 

15. Reduce f and f- to the least common denominator. 

18L Reduce f and -^ to the least common denominator. 

A' TJSt t6- 
14. Reduce 14|- and 13} to the least common denominator. 

jt 14if, I3i*j. 

Fractions may be redneed to a common, and even to the least 
common denominator, bv a method much shorter than either of 
the preceding:, by multipfriag both the terms o( a fraction by 
any number that will make its denominator like the other de- 
nominators, for a common denominator; or by dividing both 
the terms of a fraction by any numbers that win make the de« 
nominators alike, for a common denominator. This method 
oftentimes will be ibund a vtiy oonvenieftt one in practice. 

16. Reduce f and f to a common, and to a least common 
denominator. 

}X2=|-; then -f and f=common denominator, A. 

2)^ai^ ; then } and ^ss least common denominator. A, 

In this example, both the termsof one fraction are multiplied, 
and both the terms of the other divided, by the same number; 
eonsequentiy (IT XXXVIL) the value is not altered. 



4* 
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1& Reduce ^ and ^ to the leaiHIommon denoininator. 

. \X Reduce xq^ ^^^ 4 ^o ^^^ Ic^st commoD denominator. 

18. Reduce ^;^ and ^ to the least common denominator. 

19. Reduce ^ and -^ to the least common denominator. 

A' ^V> A- 



ADDITION OF FRACTIONS. 

V XI^IY* !• A father gave money to his sons as fol* 
lows ; to William -^ of a dollar, to Thomas f , and to Rttfus 
; how much is the amount of the whole ? How much are 
, 2, and f , added together? 

2. A mother divides a pie into 6 equal pieces, or parts, 
and gives f to her son, and \ to her daughter ; bow much 
did she give away in all ? How much are -^ and \ added 
together ? 

3. How much are J -j- f + 9 '^ 

4. How much are ^ -f" T*T ~l" A ^ 
6. How much are ft "f" A 4" A '^ 
6. How much are ^ + A "l" "jfe ^ 

When fractions like the above have a common defiominatoi 
expressing parts of a whole of the same size, or value, it is 
plain that tneir nuolierators, being like parts of the same whole, 
may be added as in wkole Bunftbers ; bm sometimes we shall 
meet with fractions, whose denominators are unlike, as, for 
example, to add \ and \ together. These we cannot add as 
they stand ; but, by reducing their denominators to a common 

denominator, by T XLIII., they make -f and \^ which, added 

together a$ before^ make {> AtoJ. 

1. Bought 3 loads of hay, the first weighing 19| cwt^ ikt 

ii«e»n4 2o| cwt., ftftd th(fc UiM flSf «tn* ; wUkit w«s Ihfe #eight 

«r the whole 1 

4) \y if reduced to a common denominator, are equal to -^f 

11* 
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OPERATION. 
Cwt. Cwt, 

22| = 22 



ti ^^^ M 9 these, joined to their respective whole namberst 
i;:ive the following expressions, viz. 

By adding together all the 60ths, 

tviz. 45, 13 and 40, we have |i=lH » 
— 1 o 45 o ■* ® ** OUT 
"~ onff ^^^ writing the fj down, and carry- 
— an-Li fng the whole number, 1, to the 

amount of the column of whole num- 
bers, makes 62, which, joined with 

Ans, 62U cwt. fi, makes 63f^, ^im. 

2. How much is Mf f > ftn<i i> added together ! : of {>=| ; 
then I and |, reduced to a eommon denominator, give -ff and 
\ij which added together as before, give ^=^'9^9 *'^* 

From these illastrations we derive the following 
Q. How do yon prepare flractions to add them t 

A. Reduce compound fractions to simple one«| 
then all the fractions to a common oi least common 
denominator. 

Q. How do yoa proceed to add 1 

A, Add their numerators. 

«' 

More Exercises for the Safe, 

3. What is the amount of 16) yards, 17^ yds. and H T^^'^ ^ 

4. Add together { and 7. ^. 1^. 

5. Add together f , | and -fi* J. »|H- 

6. Add together ^, | and i- JL l^ff* 

7. Add together 14| and 15f . A, 30^. 
a Add together i of I and f of |^. '^ ^. HI 
9. Add together 3^, ^ of f , and |. JL 4iVa 



SUBTRACTION OF FRACTIONS. 

Y« XLV» 1. William, having I of an orange, fpave % tm 
Thomas; how much had he left ? How much docs i from § 
leave ? 



J 



FRACTIONS. \ 197 

a. Harry had f of a dollar, an^ lluftis f ; what part of a 
dollar has Rufus more than Harry ? How much doefr-| fsom 
f leave ? 

3. How much does \% from y|^ leave ? 

4. How much does ^ from -^ leave ? 

5. How much does ys ^^'^ W ^^^® • 

6. How much does ^^ from -^ leave ? 

From the foregoing examples, it appears tliat fractions mav 
be subtracted by subtracting their numerators, as well as addedy 
and for the same reason. 

1. Bought 30i yards of cloth, and sold 15f yards; how much 
remained unsold 1 



OPERATION. 

f and I, reduced t6 a com- 
mon denominator, make ^ 
and ^7 ; then, 



204=203^ 



4}| yards, Afu. 



In this example, we cannoi 
take -^ from ^j^, but, by bor 
rowing 1 (unit), which is -J J, 
we can proceed thus, ^ and 
A are f§, from which taking 
Y7> or 9 parts from 30 parts, 
leaves 11 parts, that is, \j ; 
then, carrying 1 (unit, for that 
which I borrowed) to 15, 



makes 16; ihen, 16 from 80 leaves 4, which, joined with ^9 
makm 4^, Jns, 

% From i take i- f and ^y reduced to a common denomi- 
wuor, give fj and ^ ; then, ^ from JJ leaves ^j Ans. 

From these illustrations we derive the following 
Q. What it tlM rate t 

A» Prepare the fractions as iu addition, then the 
difference of the numerators written over the denomi- 
nator, will give the difference required. 

More Exercises for the Slate, 

SL From If take |. d. /^. 

1 From \i take t^. JL xVV- 

4. From ^f take f • J. xVl* 

h. From f take f . JL ^. 
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6. From lit take {• A, ]//| 

7. Fr<xa f of |^ take i- .i. ||. 
& From i of V^ take y of J^. . ^. ^. 

9. From 19} take f of 19. jf . y s6|. 



DIVISION OF FRACTIONS. 

IT XLVI* To Divide a Wholb Number vt a 

Fraction. 

Lest you may be surprised, sometimes, to find in the follow- 
ing examples a quotient Tery considerably larger than the 
dividend, it may here be remarked, by way of iliustratioD» that 
4 is contained in 12, 3 times, 2 in 12, 6 times, 1 in 12, 12 
times ; and a half (|) is evidently contained twice as many 
times as 1 whole, that is, 24 times. Hence, when the divisor 
is 1 (unit), the quotient will be the same as the dividend; 
when the divisor is more than 1 (unit), the quotient will be 
less than the dividend ; and when the divisor is less than 1 
(unit), the quotieni will be more than the dividend, 

1. At f of a dollar a yard, how many yards of cloth caa 

you buy for 6 dollars ? 1 dolhir is |-, and 6 dollars are 6 

times }, that is, ^^ ; then, f , or 3 parts, are contained in ^ 9 

or 24 parts, as many times as 8 is contained in 24, that is, 8 

times, il 8 yards. 

In the foregoing example, the 6 was lint brought into 4thfl» 
or quarters, by multiplying it by the denominator of the divisor, 
thereby reducin^^ it to parts of equal size with the divisor ; 
hence we derive the following 

Q. How do yoa proeeed Id dMde a whole •vmber by a teetfoal 

A. Multiply the dividend by the denominator of the 
dividing fraction, and divide the product by the nume- 
rator. 

Exercises for the SlaU, 

9. At A- of a dollar a bushel how many bushels of rye esR 
I hare for 80 dollars? 



FRACTIONS. Up 



OPtBATION. 

80 dividend. 
16 denominator. 




Nmnerator, 5 ) 1280 

Quotient, 256 bushels, Ans, 



In this example, 
we see more folly 
illustrated the face 
that divisioa is the 
opposite of mulli- 
pUcation ; for, to 

tmdi^y 80 by A 
we should mmti- 
ply by the numera« 
tor, and divide by 
the denominator : 
ir XXXIX. 



1 ■■ •—•»«-—»» 

3. If a family consome | of a quarter of floor in. cue week, 
how many weeks will 48 quarters last the same family ? 

^. 128 weeks. 

i. If you borrow of your neighbor ^(^ of a bushel of meal at 
one time, how many times would it take yon to borrow 96 
bushels f wf . 960 timet. 

& How many yards of cloth, at \ of a dollar a yard, may be 
bought for 900 dollars? ji. 1000 yards. 

6. How many times is f contained in 730 ? J, 840. 

7. How many times is 8|^ contained in 300? Reduce 8^ to 
all improper fraction. J. 36. 

8. Divide GaOhySf^^ J. 75^. 

9. Divide 84 by Hi- J- 160. 
16. Divide 92 by 4j. J.^^ 
il. Divide 100 by 2|. ^36^. 
12. Divide 86 by 16j- -1 5^y . 
is: How many rods in 220 yardaf ji. 40 rods. 
14. How many sq. rods in 1210 sq. yards t ji. 40 sq. rods, 
Ifi. How many barrels in 1260 gallons? «i. 40 barrels. 

IT XLVII. To Divide one Pbaction by another. 

1. At I- of a cent an apple, how many apples may be 
bought for I of a cent ? How many times i in J ? How 
many times ^ in f ? 

t. William gave f of a dollar lor one orange ; how many 
oranges, at that rate, can he buy for f of a dollar ? How 
many for | of a dollar? For V ? For V ? For V ? 
ForV^^ T T i 



lao ARITHMETia 

Hence we see tliat fractions, having a common denomlaAlnf 
may be divided by dividing their numerators, as well as sub- 
tracted and added,' and for the same reason. 

1. At i of a dollar a yard, how many yards of cloih may be 
bought for f of a dollar 1 

OPERATION. 

Reducing the fractions | and | to a 
ommon denominator, thus :— 

i * 



Then, ^ is contained in fW as numy 
times as 4 is contained in £f,>B2^ 

J, Si yards. 



In this example, «8 
the common denomi- 
nator is not used, it is 
plain that we need not 
find it, but only mnl- I 

tiply the numerators ' 

by the same numbers I 

as before. This wiH \ 

be found to consist in j 

multiplying the nu- 
merator of the divisor 



into the denominator of the dividend, and the denominator of 
the divisor into the numerator of the dividend. But it will be 
found to be more convenient, in practice, to invert the divisor, 
then multiply the upper terms together for a numerator, and 
the lower terms for a denominator ; thus, taking the last example. 



^ and f , by inverting the 



Paoor. }, the quotient. 



multiplied by |^y the divisor ; 

tl»ns, txh «iw A-4> ^ 
divisor. 



divisor, become f and } ; then, 
fxl=*=2iy"*K M be- 
fore, Ans. 

Ftom these illustrations we derive the following 

RVIiE. 

^. How do you proeeod to divldt oat ftMttni by anothort 

ii. I invert the divisor, then multiply the upper 
terms together for a new numerator, and &e lower for 
a new denominator. 

AM«.— Mind nwabon natt bo lednoad to improper ftoctlou, md eon- 
pofind to simple terms. 

Proof.— It would be well for the pupil to prove each result, 
as in Simple Multiplication, bv multiplying the divisor anu 
quotient together, to obtain the dividend. 

More Exercises for ike fiZote. 

S. At i of a dollar a peck, how many pecks of salt may be 
bought for (of a dollar? J, 4f pecks 

3. Divide f by A- -*• 4f-^ 

4. Divide j by ^. J. i4£=«lf . 



FRACTIONS. 



m 



5. Divide li by ^. J. i^^ 

6. Divide H by i of |. A 37. 

7. How many times is i coDtaiued in \ ? J, 1-^. 

6. How many times is ^ contained in }f ? J, ^^fH* 
9. What number multiplied by ^ will make ^ ? ^. 2|ir 



REDUCTION OF FRACTIONS. 

It will be recollectedy that in Reduction (t XXIX.) whole 
numbers were brought from higher to lower denominations by 
multiplication, and from lower to higher denominations by 
division ; hence, fractions of one denomination may be rednceii 
to another after the same manner, and by the same rules. 

^ XLiVIlL To REDUCE Whole Numbers to the 
Fraction of a greater Denomination. 



1. What part 

2. What part 

3. What part 

4. What part 

5. What part 

6. What part 

7. What part 

8. What part 

9. What part 

10. What part 

11. What part 

12. What part 

13. What part 



of 2 miles is 1 mile ? 

of 4 miles is 1 mile ? Is 2 milee ? Is 8 mile» ' 

of 1 yd. is 1 qr. ? Is. 2 qrs. ? Is 3 qrs. ? 

of 8 gallons is 1 gallon ? b 3 gallons ? 

of 9 oz. is 1 oz. ? Is 2 oz. ? Isii oz. ? 

of 7 yds. is 1 yd. ? Is 6 yds. ? Is 7 yds. ? 

of $21 is $17? Is $11? la $13? 

of 271 inches is 11 in. ? Is 251 in. ? 

of 1 month is 1 day ? Is 2 days ? 

of 1 hour is 11 minutes ? Is 21 minutes ? 

of 19 cents is 1 1 cents ? Is 3 cents ? 

of 1 d. is 1 farthing ? Is 2 qrs. ? Is 3 qrs. r 

of 1 8. is 1 d. ? Is 2 d. ? Is 3 d. ? 



1. What part of a bushel is 3 pks. 4 qt8.1 



operation. 

3 pks. 4 qts. 
8 



1 bu. 
4 

"i 24 

a2 Denom. 28 Numer. 



1 bu.a*32qte»and 
3 pks. 4 qts.^38 qts. 
Then, as oS qt&make 

1 bushel, 1 qt. is ^ 
of a bushel, and 28 

qt&f 28 times ^-^^^ 
If ssf- bn. Ans^ the 
same as before. 



^>/ 



lat ARlTfiMETlC. 

Fton these illnstradoiis we derive the foQowiBf 

Q, Bow do yon obtain the muiieiator ? 

A. Bring the given denominations to the lowest de* 
nomination mentioned, for a numerator. 

Q. How do you obttln tho denonlBKlar 1 

A. Bring 1 (or an integer) of that higher denomina^ 
tion into the same denommation, for a denominator. \ 

More Exercises for the Slate, 

9l What part of 1£ is 3 s. 6 d. 1 J. //s^' 

3. What part of 1 handled weight is 3 qrs. 15 lbs. 14 oz. 1 

^. Hi' 

4. What part of 1 yard is 3 qrs. 3 na. 1 «i. H' 

5. What part of 1 bushel is Sf pecks, 7 qts. 1 pL ? 

6. What part of 1 ton is 1 gallon^ qts. 9 pts. 1 gill 1 

-^ feel* 

7. What part of 15 pipes is 95 galls. 1 J* rf^* 
^. What part of 2 miles is 7 for. 11 in. S b. c. 1 

9. What part of 1 month is 19 days 1 ji. ff • 

10. What part of 1 month is 25 days, 13 hoars ? 

11. What part of 1 month is 99 dajrs, 15 h. 1 min.l 

•^' liioo* 

IT XLilX. To REDUCE A Fraction to Whole Num- 
bers OR LESS Denominations, or, To find the 
Value op a Fraction. 

1. How much is ^ bf a shilling ? How maeh •^ of a lb. i 
xV of a lb. ? A of a Ih. ? || of a lb. ? H of a lb. ? 
^ of 1 qr. of a c^Ui ^? ^? H^ fi*^ i •■^ 
hour? }.^ f? 

y Operation by SlaU ilhutratsd. 

1. ^hat is the valae of f of a poaad t 









FRACTIONS 






OPERATION. 

Numer. 6 

20 8. 




Deaom. 


6 ) 100 ( 16 8. 
6 








40 
36 


16 8 


8d. 


Am. 


4 
12 

6 ) 48 ( 8 d. 
48 



Q. How do yoxL pro- 
ceed in this example t 
and why 1 

il. As lje»90 &, 

|- of one pound is the 

same as |^ of 20 s., and, 

to get f of 90, we mnl- 
tiply the numerator 5 
aud 20 together, mak- 
ing 100; which, diFid- 
ed by the denominator 

6, gives 16 s. and ^ of 
another shilling re- 
maining. This ^^t 
of I2d.; then, i of 
13 d.»8 d. 



From theat UlvstniiioBs we derive the following 
Q. What 4o you mvlt^ily the nuoMmtar by 1 

A. By as many of the next denomination as make 
one of that ; that is, pounds by what makes a pound, 
ounces by what makes an ounce, as in Reduction <^ 
whole numbers. 

Q. What do you divide the product hyl 

A. By the denominator. 

Q. If theie be a mmalnder, how do yon pfoeeed 1 

A, Multiply and divide as before. 

Mor§ Extreiiitfor the Slate. 

9. What is the value of I of a cwt. 9 .1 3 qrs. 

21. What is the value of | of an acre ? j1 1 rood, 13| rds. 

4. What is the value of }} of a pound Troy 1 J. 10 oz. 8 
pwts. 16^. 

5. What is the value of ^|f of a hogshead ? .i. 49 gallons, 
lijpj^ qts. 

6. What is the value of j^^ of a pound avoirdupois 'i A. I lb. 
MlHfoz. 

7. What is the valve of ^^ of a hogshead i. 50 gatlons. 
& What is the value of ^ of a day ? ji, 16 hours, 36 mia. 

55 Af sec 

13 



\ 



134 ARITHMETIC. 

IT 2^. To REDUCE Fractions of a higher Denomin a* 

TlOIf INTO A LOWER. 

We have seen (IT XXXVIII.) that fractions aremaUipUed by 
multiplying their numerators, or dividing their denominators. 

1. Reduce jij5£ to the fraction of a penny. 



OPERATION. 

Numer. 1 

20 s. 

20 
12 d. 

New numer. 240 

Then, 340 _,d^^ 
Denom. 480 



In this example, we multi- 
ply the 1, in -4^) as in Reduc- 
tion of whole numbers, viz.. 
pounds by what makes a 
pound, shilHugs bv what 
makes a shilling, «c. But 
this operation may be express- 
ed difierentlv, thus ; j^ X 30 

X 13 = H§ = i d., or by 
dividing the denominators, 

thus; TJT7"J"^'=V5f'^l2*" 
^d., Ans., as before, in its 
lowest terms. 



Q. How, then, woald yon prooead 1 ; 

A, Multiply the fraction, as in Reduction of whole 
numbers. 

More Exercises far the State, 

% Reduce ]f^ of a pound Co the fraction of a shilling. 

^. ^ s. 
S. Reduce Y^TTb of a pound to the fraction of a farthing. 

ji. I qr. 

4. Reduce yiArB ^^ ^ hogshead to the fraction of a gallon. 

5. Reduce -j-f x ^^ ^ bushel to the fraction of a quart. 

6. Reduce ixtx "^ <^ <1*7 ^ the fraction of a minate. 

7. Reduce j^sj of a cwt. to the fraction of a pound. 

^. ilh. 

8. Reduce tsV? ^^ ^ ^^^* ^ ^^® fraction of a pint, ji, ^ pu 

9. Reduce rll) of a pound to the fraction of a shilling. 



FRACTIONS. 

^ LL To REDUCE Fractions of a lower Denomina- 
tion INTO A HIGHER. 

We have seen, that, to divide a fraction {H XL.), we must 
mnltiply the denominator, or divide the numerator. 
This rale is the reverse of the last (IT L.), and proves it. 

1. Reduce i of a penny to the fraction of a pound. 



operation. 
Denom. 2 
12 

% 24 

20 

Ne»r denom, 480 
Then, ^, Ans. 



In this example, we divide as in Re- 
duction (IT XXIX.), viz, pence by 
pence, shillings by shillings} but, in 
order for this, we must either multiply 
the denominator or divide the numera- 
tor by the same numbers thai we should 
divide by in Reduction of whole num 
bers. The same result will be obtain* 
ed if performed thus : 

Hence the following 
BUJLS. 



^. How do yon proceed 1 

A. Divide as in Reduction of whole numbers. 

More Exercises foMke Slate. • 
8. Reduce fl of a shilling to the fraction of a pound. 

3. -Reduce -} of a farthing to the fraction of a pound. 

J. Ttf Tff ^' 

4. Reduce j^g of a gallon to the fraction of a hogshead. 

5. Reduce ^ff of a quart to the fraction of a bushel. 

6. Reduce "Hrf of a minute to the fraction of a day. 

7. Reduce { of a pound to the ftaction of a hundred weight. 

8. Reduce } of a pint to the fraction of a hogshead. 

9. Reduce |- of a skilling to the fraction of a pound. 



\m ARITHMETIC. 



DECIMAL FRACTIONS, 

IT lill. Q. When such flractions as these occur, vi' , ^, fijfy l^nAk 
how Is a nnit supposed to be dtvided 1 

A, Into ten equal parts, called tenths; and each 
tenth into 10 other equal parts, called hundredths, and 
each hundredth into 10 more equal parts, called thou* 
sandths, &c. 

Q. How is It cnstomary to write snch expressions 1 

A. By taking away the denominator, and placing a 
comma before the numerator. # 

Let me see yon .vrlte down, In this manner, J^, JA , A^^ , 
Q. What name do you give to fractions written In this manner ? 

A. Decimal Fractions. 

Q. Why called decimal 7 

A. From the Latin word cfecem, signifying ten; be- 
cause they increase and decrease in a tenfold proper- 
tion, like whole numbers. 

Q, What are all other fractions called 1 

A. Vulgkr. or Common Fractions. 

Q. In whole nombera, we are accustomed to call the right-hanu teun, 
^Its, from which^e begin to reckon, or numerate ; hence it was roiutd 
convenient to make the same place a starting point in decimals ; and to do 
this we make use of a comma ; what, then, is the use of this comma t 

A. It merely shows where the units' place is. 

Q. What are the figures on the left of the ccNnma called t 

A. Whole numbers. 

Q. What are the figures on the right of the comma called t 

A, Decimals. 

Q. What, then, may the comma properly be called t 

A, Separatrix. 

Q. Whyt 

A» Because it separates the decimals from the 
whole numbers. 

Q. What is the first flgora atthe fight of the sepantrlz called 1 
A, lOtha. ^y 

Q. What Is the tecoDd, third, fourth, 4ce. 1 

A. The second is hundredths, the third thousandths* 



DECIMAL FRACTIONS. 

the fourth ten thousandths, and so on, as in the nume- 
vation of whole numbers. 

Lft me MB yon wrlie down agaiB -f^ lo tlw finrn of Medflml. 
Q. As the first figure at the rightof the sepanttiix is tenths. In wilting down 
1^09 ^^^* when must a elpher be plaeedl 

* A. In the tenths' place. 

IM me see yon write down in die form of a dedmal ySiF* 

A, ,05. 

„- . , •• o ■• 
100> 1001 100* 

Q. How wonld yon write down in decimals |^^^* ? 

A. By placing 2 ciphers at the right of the separft* 
trix, that is, before ik^ 7. 

Let me see yon write^t down, 
il, ,007. 

Let me see you write down -n&s* 

A. ,002. 

Q. Why do yon write 2 down with S dphers befbn U 1 

A. Because in ^ A^ , the 2 is thousandths ; conae* 
quently, the 2 must be thousandths when written down 
in decimals* 

Q. WhatdoeSfSsigntiyi ^ 

q. What does «0» slgntiy 1 ^^ 

Q. Now, as ]^5^i , iuid as multiplying y^ bj^lO prodnees -]^^y 
which is also equal to ^, how much less in yaloe is ,05 than ,5 1 

A, Ten times. 

Q. Whyl 

A, Because the parts in y^ are ten times MMi/lcr 
than in ^ ; and, as the numerator is the same in both 
ezf^essions, consequentlj, the yaloe is lessened 10 
times. 




\^ 



O How then^do dedmal figwai decwaae la value Annb the laH towaadi 
tterightr 

ii. In a tenfold proportion. 

Q. What does vJM mean 1 

Am 5 tenths, and no hundredths. 

- Q. What, then, is the vahM or a cipher at the right or dadmalef 

A, No value. 

12» 
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^. We have seen that ,5 i« 10 tlines as much tn t-altie as ,05, or -r^M 
wliat eftct, then, does a cipher have placed at the left of dedmalsT 

A, It decceases their value in a tenfold proportion. 

Q. flinee decimals decrease ttom the left to the r«ght in a tenfidd popor^ 
tkm, how, then, most they increase from the ri^t to the left 1 

A. In tlie same proportion. ' 

Q. since It was shown, that, >b^; iSS^Ai wh»t dMB, wIP 
tlways be the denominator of any decimai ejtprosslon f 

A, The figure 1, with as many ciphers placed at the 
right of it as there are decimal places. 

Let me see yon write down the foU<)wing d^eiipatii on yonr slate, aadl 
change them Into a c<^mon at vulgar ftaetion, hy {Aaclng tnelr proper de- 
nominators nnder each, viz., ,5 ,05 ,005 ,08 ,0fiS5 jW. 

Q- ^^ t^^^s^' «nd >5 to A aa l ; iililiillMliiii.il (111 mestlnirahM, 
,a5or,51 ^^^ 

Q. By what, then, is the value of any dedmal flgnies determined 1 

A, By their distance from the units' place, or sepa- 
ratrix. 

C2. When a whole ntimber and decimal afe Joined together, Hiiis, %J^, 
what is the expression called 1 

A, A mixed number. 

SK As any whole number may be reduced to tenths, hundredths, flie«- 
ths, Ace., by annexing ciphers (for multiplytng by 10, 100, kc.), thus, 5 Is 
50 tenths, SQMiundieaths, dte. ; how, thMi, may any mlieed aumber be read, 

A, 25^^ffiths, giving the name of the decioud to all 

the fi^rei^lV 

Q. Howis25|Bread1 

A. 2596 ^dredths. 

<2. Qow is SjlSreadl 

A, 5125 thousandths. 



Q. What would 5188 thovsandliiB be, wiitleii ki tbe Ibon of a vilgw or 
fraction 1 



-^^ toSS' 



Thto to evident ftoai Om ftet, Ibat 44tt (aa li«N^ SMttMX 
to a mised number acala, to equal to StX 

The pupil may ^«wni the n»T:^ ot any dedmal eiiieeitoa, ae te m 
ten-mlUlonaia, also how to nai'ar wiMi ilaclaah, nuai tim IdliiiilBg 
Table :-^ 



DECIMAL FRACTIONS. 



A 



j|5=- ... ,06 reui 6 Hnndndlbi. 

y||5= , ... ,025 . . . .nHJUTlwiuuidtli). 

T^^ft^^ ,1328... r^^ 

7.j'5= . . 7,8 r™( 7, UBil S TboUu. 

^ laoSna " ■ ■ 6,000009 .™u[e,«dB 

26,3;^- . 26,25 r«<w.«d« 

3nnnnnnf5=- ■ 3,0000008 ™is,»dB' 
365^ 365,0000000 «i*S«. 



Wriie JD decimal forn 
tmndredihs, 7 and 406 th 
SHndibs, 4 hundredths, 3 

Wriie ihe fraciional pa 
»r decimate, riz. Ipns> 

Write [be rollowing decimal niiinbers in the form at mlgar 
or commoti fraclioiis, (hen reduce ibem to tbeir lo»e*t terms hv 
J XXXVII.; thai, 2,5r.9^-3^ in its IwveH term*. 



I. 46,5. 


A<6J. 


7. 6,38. ii. 6,\. 


2. 9,35. 


A 4 


8. 6,005. J. 6 J^ 


3. 33,76. 


A 33}. 


9. 3,00025. A. 3jJL. 


4. 11,8. 


A ll/. 


10. 6,08. AeJf 


6. 19,9. 
C 26,366. 


1-^. 


11. 9,2. i». 91. 

12, 7,000005.^. 7„A„ 
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Q. What maney U adspltd to d«Liiuil nln t 

A. Federal money. 

4 WhBI li the moaey null 1 

A. The dollar. 

«. Uoirliltioulaptsdl 

A. As 10 dimes make a dollar, and 10 cents a dime, 
&c., dimes are lOths of a dollar, cents are lOUths, and 
n.:ilB are lOOOths of a dollar. 

4- How UB 3 dollui 1 dlUH 4 unu ud S Dllli nillun 1 

A. $3,245. 



ADDITION OF DECIMALS. 

VUn. Q. Aiwihive iMi Ihil deriEiiili isenue fhin riilil in lafl 
vptAtlanfl of decim^ b« perfDnoed I 

A. As in whole numbers. 

AMi.— The onlTdlfllcDlty which str arlKS, lOBtlsn In delennlnlDt whtm 
Iba dscliul inlnl ooght la bi pikad. Thli will ba noUcsd In lu proper plm. 
I. A merchani bougbi 5^ barrels of rice at one lime for 
687j^f^, ai another y^ of a barrel Ibi $4 255, ai anoiher 
1^ r St^i bi"! bi anoiher ]-^ of a barrel 

fbr my barrels did he buy in allT ood whai 

did 

As se have seen 
Ibal decimals corres- 
pond wiih ihe denoni- 



27,825 
4,255 
0,72 

2,637 



of Federal 
MoDey, hence we may 
wriie [he decimals 
down, placing dimes 
under dimes, cents 
under ce&ls, &&, thai 
is, tenths under leniha. 



Aftt. 6,988 bairels, for $35,427 
hnndredths onder bnndiedths, Ac., and add ihi 
Adititioa of Federal Money. 

From Iheie illuiciations we derire the following 



KIILE, 



d.^'fe" 



Tenths under tenths, hundredths under htw 
dredths, and so on. 

4. Bbw ds JM pTMMi M iM ) 
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. As in Simple Addition. 

Where do yon pltfv the iepantrix T 

, Directly under the separating pointB abor«. 
More Exercises /or the Slatt 

cwi. of hsy, and 
n all 1 ,1. 30,0307 
«wl. 

3. James is 14-nF years old, Rufus 16t^, and Thomas l&H^, 
what is the sum of all iheir ages 1 A. 46,5 years. 

4. William expended for a chaise £255i^, for a wagon 
ftS"?!^. far a bridle n-filS^ a""! for » saddle KUiVo^ I whal 
did these ammnttol A.»304465. 

b. A merchauL bought 4 tahds. of molasses; the flrsi coii~ 
lained Siy^ gallons, the sccoDd 12^^^ gallons, Ihe third 
50A gallons, and the fourth 6&i^ gallons; bow many gallons 
did he buy in the whole t A. »10,6I6T ^llons. 

6. James irarelled lo s certain place in 5 days; the first day 
he went 40^ miles, the second QS^g miles, the third 43^ 
miles, the fourth 33yi^ni miles, and the fiilh 89 nVflB »»*«; 
bow tar did he travel in alii a,'™"-™-"- 

7. A grocer, in one year, at < 
foHowiDg quantity of articles, \ 
cwL, 42,(»0(»9 cwi., 1,3 cwi., 75& 
how touch did he parchase in the 
ewt. 

8. What is theamouni of jff, 



'J. What is the amonnl of of 
and three hundred and forlf-a 
haodredthsl A. 47,008. 



SUBTRACTION OF DI 



OPERATION, 

4270 42 ^"^ '^' '■=««"' 

SloaW-i we proceed to si 

^la^ti^O as in Sublrwiiun 
Am. "f77;798 



1«1 ARITHMETIC. 

Hence we deriTe the following 

fl- How Id jna write tbs niunlwn down I 

A. As in Addition of Decimal*. 

«, How .10 !-<.«. abtmcH 

A. As in Simple Subtraction. 

Q. Haw lUi yoli plus lb* leinnilrli 1 

A. As in Addition of Decimals. 

aiort Extreixsfor Ike Slate. 

1. Boa^bi a hogshead of .Insses, coDLaining 60,73 galkms; 
bov much can I sell from ii, and &ave i9,!)99 gafloas for mi 
ownu^l A. 4i},ril naWoDs. 

2. James rude I'rom Boston lo CharlesUiwn Id 4,75 minutea, 
Rufus rude ihe same disunce in 6,SS minateai whai vas the 
diflereace in ihe time1 A. l,b m<n. 

3. A m'^rchani, having resided in Bosion 6,36ffl jears, staled 
his age lo be TJ,625 years. How old was he wheu he emigrated 
to (hai place 1 A. 60,3573 yean. 

qasgtinn. an flnt in be pnloUil vS, iBn>lyiiii 
dded logeUier u In Addlllun 0( UKlnaJi. 

irrel take ,IS& of a baiTel'-525; lake fl 
• •fa barrel-9; take ,G of a barrel-0 ; 
Tel-e2433; lake ,96 of a btirel-SB. 

lake 126,45 pipes-^9446; take ,635 o( 
30,12 piii^-4007Bi take 1,63 pipe*- 
>ipes-101', uke 419,B999 pipe$-l«»l 



MULTIPLICATION OF DECIMALS 
How many yards of djMh In 3 pieees, eacb ptec* 

f, In ihi« adphple, since multiplicBiioo 

if a. sbon'Waj of performing addition, 
il ii plain that we must point 03" ai in 
addition, viz., direeily under Ihe separei- 
ing poinia in the muliiplicand ; and, as 
yds. either factor may be marie the multipli- 
cand, had (her* been two decimals in 
Ibe mnlilplier also, we most haTe^iaied off (wo more jrfacEs 
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for decimals, which, counting both, would make 4 Hence, we 
must always point off in the product as many places for deci- 
mals, as there are decimal places in both the factors. 

2. Multiply ,25 by ,5. 



OPERATION. 

,5 



fn this example, there being 3 decimal 
places in both the faciors, Ave point off 3 
places in the product, as before directed. 
The rea.son of this will appear more evi- 
dent by considering both the factors com- 
Ans. ,125 mon fractions, and multiplying by IT XLI., 

thus; ,25==: 1^*0 > an^^ .^ =" i% 5 n«w, i^/oxfo = To^> 
which, written decimally, is ,125, Ans , as before. 

2. Multiply ,15 by ,05. 

In this case, there not being so many 
figures in the product as there are deci- 
mal places in both the factors (viz. 4\ we 
place two ciphers on the lefl of 75, te 
make as many. This will appear evident, 

by the following; ,15 =* y^pj^, and ,0& 



OPERATION. 
»15 

»05 



Ans. ,0075 

=Tl<r 5 '*»«» -Any xTiir= l dVo d ==,0075, ATM., the same as 
before. 

From these iilnstrations we derive the following 
Q. How do yoQ multiply in Decimals ? 

A, As in Simple Multiplication. 

Q. How many figorea do yon point off for decimals in the prodnet 1 

A. As many as are in both the multiplicand and 
multiplier, . 

S. It there be not figures enough In the prodnet for this parp«n, how 
d you proceed 1 

. A. Prefix ciphers enough to make as many. 

Q. What is the meaning of mmn t 

A. To place after. 

Q. What is the meaning of jw^ 7 

A, To place before. 

Afore Exercises for the Slate. 

i What will 5,66 bushels of rye cost, at $1,08 a bushel t JL 
♦^,ll28,ort6, llc.,2i®ff m. 
6. How many gallons of rum. in ,65 of a barrel, each barrel 
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conuuning SIxtj gallons V20475. Jn ,8 of a barren-252L In 




ti. What will 8,6 poundy oflioui come to, at S>04 a pound 1- 
344. At S,03 a pound 1-258. At ^,035 a pound 7-301. At 
;$,0455 a pound 1-3913. At $,0275 a pound 1-2365a 
il. $1,5308. 

7. At ;Bi,9 a bushel, what will 6,5 busheb of rye ca&»t 1-585. 
What will 7,25 bushels 1-6525. Will 262,555 bushels 1- 
2362995. Will ,62 of a bushel 1-558. Will 76,75 bushels 1- 
69075 Will 1000,0005 bushels 1-90000045. Will 10,00005 
bushels 1-9000045. A, 1227,307995. 



DIVISION OF DECIMALS. 

^ LiVI. In multiplication, we point off as many d^imals 
in the product as there are decimal places in the multiplicaikd 
and multiplier counted together; and, as division proves mul- 
tiplication, by making the multiplier and multiplicand the divi- 
sor and quotient, hence there must be as many decimal places 
in the divisiSr and quotient, counted together, as there are deci- 
mal places in the dividend. 

1. A man bought 5 yards of clpth for $8,75 ; how much was 
it a yardl $8,75*875 cents, or lOOths; now, 875-?-5»175 
cents, or 100ths,=»$l,75, Ans. 



OR, 



OPERATION. 
5 ) 8,75 

Ans. $1,76 



By retaining the separatrix, and dividing as in whole num- 
bers, thus: — 

As the number of decimal places m 
the divisor and quotient, when count- 
ed together, must always be equal to 
the decimal places in the dividend, 
therefore, in this example, as there 
are no decimals in the divI^or, and 
two in the dividend, by pointing off two decimals in the quo- 
tient, the number of decimals in the divisor and quotient will 
be equal to the dividend, which produces the same result as 
before. 

2. At $2,50 a barrel, how many barrels of cider can I have 
for $11 1 $11^1100 cents, or lOOths, and $2,50»250 cents, or 
lOOths ; then, dividing lOOths by lOOihs, the quotient will evi- 
denuy be a whole number, thus : — 
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OPERATION. 



950 ) 110O( 4jff barrels, Ans, 
1000 



100 
260 



Id this example, 
we have for au an- 
swer 4 barrels, and 

^§ of anoiher bar- 
rel. But, instead 
of stopping here in 
the process, we may 
bring the remain- 



der, li[K), into tenths, by annexing a cipher (that is, multiplying 
by 10), placing a decimal point at the right of 1, a whole num- 
ber, to keep it separate from the lOths, which are to follow. 
The separairix may now be retained in the divisor and divi- 
dend, thus: , 



OPERATION. 

2.50) 11,00 ( 4,4 iliw. 
1000 



1000 
1000 



We have now for an aa* 
swer, 4 barrels and 4 tenths 
of another barrel Now, ii' 
we count the decimals in 
the divisor and quotient 
(being 3), also the decimals 
in the dividend, reckoning 
the cipher annexed as one 
decimal (making 3), we shall find again the decimal places 
in the divisor and quotient equal to the decimal places m the 
dividend. We learn, also, from this operation, that, when there 
are more decimals in the divisor than dividend, there must be 
ciphers annexed to the dividend, to make the decimal places 
equal, and then the quotient will be a whole number. 

Let us next take the 3d example in Multiplication (IT LV.) 
and see if multiplication of decimals, as well as whole numbers, 
can be proved by Division. 

3. In the 3d example, we were required to multiply ,15 by ,05 ; 
BOW we will divide the product, ,0075 by ,15. 

OPERATION. 



,15 ) ,0075 ( ,05 Ans. 
75 



We have, in this exam> 
pie (before the cipher was 
placed at the left of 5), four 
decimal places in the divi- 
dend, and two in the divi- 
sor ; hence, in order to make 
the decimal places in the divisor and quotient equal to the divi- 
dend, we must point off two places for decimals in the quotient. 
But as we have only one decimal place in the quotient, the 
deficiency must be supplied by prefixing a cipher. 

The above operation will appear more evident by common 

fractions, thus: ,0075 = i^tuj ^^^ '^^ ~ i\Af » now iinnnF 
is divided by jW by inverting xW (^ XLVIL), thus, 

13 



"1 

I 
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From these illustrations we derive the (bUowliif 

Q. How do yon write the numbers down, and divide 1 

A. As in whole numbers. 

Q. How many flgnrei do yon point off In the quotient tat dedmals 1 

A. Enough to make the number of decimal placet 
in the divisor and quotient, counted together, equal to 
the number of decimal places in the dividend. 

Q. Suppose that there are not figures enough in the quotient fat this pw- 
pose, wliat is to Im done 7 

A. Supply this defect by prefixing ciphers to said 
quotient. 

O, What Is to be done when the divisor has moie decimal plues ttuui 
the dividend 1 

A, Annex as many ciphers to the dividend as will 
make the decimals in both equal. 

Q. What will Iw the value 6t the quotient in such easesi 

A, A whole number. 

O. When the deeimal places in the divisor and dividend am eqnal, and 
die oivisor is not contained in the dividend, or when there is a remaindig, 
how do you proceed ? 

A. Annex ciphers to the remainder, or dividend, 
and divide as before. 

Q. What places in the dividend do these dptaers taki 1 

A, Decimal places. 

More Exercuesfar ike Slate, 

4. At S,95 a bashel, how many bnshels of oats may be bought 
for 8300,501 ii. 1202 bushels. 

5. At $,121, or $,125 a yard, how many yards of cotton cloth 
may be bonght for $16 ? A. 128 yards. 

6. Bought 128 yards of tape for $,64 ; how much was it a 
yard 1 A. $,005, or 5 mills. 

7. If yon divide 116,5 barrels of flour equally among 5 men, 
how many barrels will each have 1 A. 23,3 barrels. 

JVMe.— The pnpll must continne to bear In mind, that, before he proceeds 
le add together the fig^nres annexed to each question, he most prefii ciphers, 
when required by the rule for pointing off. 

8. At $2,255 a gallon, how many gallons of rum may be 
bought for $28,18751-125. For $56,3751-25. For $112,75 T- 
50. ~ For $338,25 1-150. A. 237,5 gallons. 

9. If $2,25 will board one man a week, how many weeks 
can he be boarded for $1001/251-445. For $500,851-2226 
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For $200,7 1-a92. For $100,35 V446. For $60,751-27. A. 
B28^ weeks. 

10. If 3,355 bashels of com will fill one barrel, how many 
barrels will 3,52275 bushels fill 1-105. W il 1 ,4026 of a bushel <- 
12. Will 120,780 bushels 1-36. Will 63,745 bushels ?-l9. Will 
40,260 bushels 1-12. A, 68,17 barrels. 

11. What is the quotient of 1561,275 divided by 24,3 ?-6425. 
By 48,6?-32l25. By 12,15 ?-1285. By 6,0751-257. JT. 
481,875. 

12. What is the quotient of .264 divided by ,2 W32. By ,4 1- 
66. By ,02 1-132. By ,041-66. By ,002 1-132. By ,004 1-66. 
A. 219,78. 



REDUCTION OF DECIMALS. 

% liVlI. To CHAKGE A VuLGAR OR CoMMON FRAC- 
TION TO IT8 EQUAL DECIMAL. 

1. A man divided 2 dollars equally among 5 men ; what part 
of a doilar did he give eachi and how much in I0ths,or decimals* 

In common fractions, each man evidently has f of a dollar, 
the answer j but, to express it decimally, we proceed thus :— 

In this operation, we cannot di- 
vide 2 dollars, the numerator, by 5, 
the denominator; but, by annexing 
a cipher to 2 (that is, multiplying 
by lO). we have 20 tenths, or dimes : 
then 5 in 20, 4 times; that is, 4 
tenths, as ,4 : Hence the common 



OPERATION. 
Nuhmt. 

Denom. 5)2,0(,4 
20 



Ans. 4 tenths, =s ,4. ^^ _ _ . ** 

fraction f ) reduced to a decimal, is ,4, Aris. 
2. Reduce -j^ to its equal decimal. 



OPERATION. 

32 ) 3,00 ( ,09375 
288 

120 
96 

240 
224 

160 
160 



In this example, by annexing one 
cipher to 3, making 30 tenths, we find 
that 32 is not contained in the lOths; 
consequently, a cipher must be written 
in the lOths' place in the quotient. 
These 30 tenths may be brought into 
lOOths by annexing another cipher, 
making 300 hundredths, which con- 
tain 32, 9 times; that is, 9 hundredths. 
Bv continuing to annex ciphers for 
lOOOths, &c., dividing as before, we 
obtain ,09375, Aim. By coonting the 
ciphers annexed to the numerator, 3, 
we shall find them equal to the deci- 
mal places in the quotient. 
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JiUt —Id die last an'twer, W0 have five places fer <ledinato ; bat, m te S 

In the fifth place Is only jTHnnnF ^^ "^ ""'^ ^^ ^^^^ ^ fonnd snflleleDUy enet 
for most practical purposes, to extend the decimals to only three or four plaeee 

To know whether you have obtained an equal decimal, 
change the decimal into a common fraction, by placing its pro- 
per denominator under it, and reduce the fraction to its lowest 
terms. If it produces the nAmt common fraction again, it is 

right; thus, taking the two foregoing examples, ,4=^=| 

Again, ,09375=y||^=^. 

From these illustrations we derive the following 

RIJI.£. 

Q. How do yon proceed to reduce a common flractlon to lis e^ial de 
"1 



A. Annex ciphers to the numerator, and divide by 
the denominator. 

Q. How long do yon continne to annex elphen and divide 1 

A, Till there is no remainder, or until a decimal is 
obtained sufficiently exact for the purpose required. 

Q. How many figures of the quotient will be decimals 1 

A. As many as there are ciphers annexed. 

Q. Snppoie that there are not figures enough In the quotient Ibr this pw- 
poM, what U to be done 1 

A. Prefix ciphers to supply the deficiency. 
More Exercises for the Sate, 

3. Change }) ]) '}'> and ^ to equal decimals, ji. fi, ,75, 
,186, ,04. 

4. What decimal is equal to ^ ?-5. What«| ?-6. What 
—A '-^' What=^ ^-4. J. 1,34. 

5. What decimal is equal to yfy '-6. What=| ?-85. What 
=^j?^. What=:j^?-n5. What«|^ r-e25. jI I a 

6. What decimal is equal to }.'-llll. What«i ?-4444. 
What=^?-10l01. What=ri ?-3333.* ^. 898901.-f 

* When decimal firactions continue to repeat the same flcnre, like 333, Am^ 
In this example, they are called Repctends, or Circulating DecimHis. When 
«nly one figure repeats. It Is called a single repetend ; but If two or more 
figures repeat, It Is called a compound repetend : thus, ,333, fcc, Is a single 
repetend, ,016101, fcc., a compound icpetend. , . , ^, <«,«-.. 

When other decimals come before circulating decimals, as M In ,8333, tm 
decimal Is called a mUed repetend. 
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In this example, 6 d.=»^ of a shilling, 

and x^, reduced to a decimal by V LVIl., 
is equal to ,5 of a shilling, which, joined with 
15 s., makes» 15,5 s. In the same manner, 
15,5 s.-=-20 s. ==,T75£, jhu. 
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IT liVllI. To RKDUCE Compound Numbers lo 
Decimals of the highest Denomination. 

1. Reduce 15 s. 6 d. to the decimal of a ponn^. 
operation. 
12 ) 6,0 d. 

QO) 15,5 s. 

,775 £. 



It Is the conimnn practice, Instead of writInK the repeating figures several 
times, Ui place a dot over the repeating figure In a single repetend ; thus, 111, 

Jec. Is written 1 ; uho over the first and last repeating flpire of a componnd 

repetend ; thus, for, ,090303, &c., we write, ,03. 

The value of any re|ietend, notwithstanding It repeats one figure or more 
an infinite nuniiier <if times, coming nearer and nearer to a unit each time, 
though never reaching it, may lie easily determined by common fractions; 
as will appear frruii what follows. 

By reducing 1 to a decimal, we have a quotient consisting of ,1111, JbC., 

that is, the re|>eten(i i ; ^* then, Is the value of the repetend i, the value of 

.333, &c. ; that is, the reiietend 3 must be three times as much ; that is 

I and ,4 = J ; -"> = | ; and ,9 = |=l whole. 

Hence we have the following RULE for changing a single repetend to Its 
equal cnnmion fraction :^Make the given repetend a numerator, writing 9 
onUerneath for a demnnlnator, and it is done. « 

What Is the value of ,i 1 Of 47 Of ,41 Of ,71 Of ,&1 Of ,61 A. 

i 2 4 7 8 6 
9 91 7) 9> 9) 5* 

^By changing J^ to a decimal, we shall have ,010101, that Is, the repetend 

,01. Then, the repetend ,04, lieing 4 times as much, must be ^, and ,36 

must be IJ, also, .45 = -<| . 

If -^^ be reduced to a decimal. It produces ,00i. Then the decimal ,004, 

being 4 times as much. Is ^^^, and ,036 == ■^^. This principle will be 
true for any number of places. 

Hence we derive the following RULE for reducing a circulating decimal 
to a common fraction :— Make the given repetend a numerator, and the de- 
Korainator will be as many 9s as there are figures In the repetend. 

Change .18 to a common fractittii. *. j9. i4 ^ JL. 

Change ,73 to a common flractlon. JS. li ssa -fj 

Change ,003 to a common fraction Jl. ^i^ ss -rtv- 

In the followhig example, viz. Change ,83 to a common firactiim, the re- 
peating figure Is 3, that is |, and ,8 Is ^ ; then 1, Instead of being } of 

13» 



^ ARITHii«£TlC. 

Hence we derive the following 

V How must the leveral denmoUiatioiis be placed 1 

A, One above another, the highest at the bottom. 

Q. How do you divide 1 

A. Begin at the top, and divide as in Reduction ; 
that is, shillings by shillings, ounces by ounces, &c., 
annexing ciphers. 

Q. How long do you continue to do so ? 

A Till the denominations are reduced to the deci- 
mal required 

. Mori Exercises for the SlaU. 
3. Redace 7 s. 6 d. 3 qrs. to the decimal of a pound. 

3. Reduce 5 s. to the decimal of a pound. ji. ,25£. 

4. Reduce 3 farthings to the decimal of a pound. 

J. ,003125£. 

5. Reduce 2 qrs. 3 na. to the decimal of a yard. jS. ,6875 vd. 

6. Reduce 2 s. 3 d. to the decimal of a dollar. . J $^1b, 

7. Reduce 3 qrs. 3 na. to the decimal of a yard. J9, ,9375 yd. 

8. Reduce 8 oz. 17 pwts. to the decimal of a pound Troy. 

^. ,T375 lb. 

9. Reduce 8£ 17 s. 6 d. 3 qrs. to the decimal of a pound. 

A. 8,878135£. 



a unit, Is, by being In the second place, ^ of -^sss^^ ; then -^ and ^ 
added together, thus, ^ -[- ^ -s- J^ —- 1^^ j}„8. 

Hence, to find the value of a mixed re|)etend— First find the value of th« 
repenting decunals, then of the other deciiiiaLs, Hnd add these results together. 

fi. Change ,016*10 a coniuion fraction. ^. ]V^ I 660 §0 jj * 
Proof, n-^ 13 = .916. 

3. Change ,903 to a eomnion (Vaction. j9. ^^ jf» 

To know If the result be right, ch.-^ngc the ciimnion fraction lo adednal 
again, if it prinluces the same, the worit is right. 

RefieaUng decimals may be easily mnUlplled.'iiubtracted, ice., by ftnti 
lag taem to their equal conmion frocUons. 
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IT IrtlX* To REDUCE Decimals of hiohee Denoia* 
NATIONS TO Whole Numbers of lower Denomi- 
nations. 

J%i8 mfe ti the rtotnt o/tAe fiMf. 

Let us take the answer to the first example. Reduce ,775£ 
to whole numbers of lower denominations. 



operation. 

20 

s. 15^500 
12 



la this example, ,77^£. reduced to 
shillings, that is, multiplied by 20, 
gives 15,5 (for ciphers on the right 
of a decimal are of no value) ; then 
the decimal part ,5X12— 6,00»6 d. 
jins, 15 s. 6 d. 



d. 6,000 

Hence we derive the following 

^. How do yo« proeeei f 

A, Multiply the given decimal as in Reduction ; 
chat is, pounds by what makes a pound, ounces by 
what makes an ounce, &c. 

%l. How many places 4o f on point off in each prodoot for decimals 1 

A. As many as there are decimal places in the given 
decimal. 

Q. Where will yo« ftiii the answer I 

A. The several denominations on the left hand of 
the decimal points will be the answer. 

Mc/re Exerciser for the Slaie, 

The foUowins examples are fonr«ed by taking the answers in 
th« last rale ; of coarse, the answer j in this may be found in the 
examples of that. The examples in each are numbered so as 
to correspond. 

2. Reduce ,378135£. to whole numbers of lower dencmfiia- 
tions. (For Jins, see ex. No. 8, If LVIII.) 

3. What is the value of ,25 of a pound 1 

4. What is the value of ,003135 of a pound? 

5. What is the value of ,6875 of a yard 1 

6. What is the value of ,375 of a dollar! 

7. What is the value of ,9375 of a yard ? 

6. What is the value of ,7395 of a pousd Troyl 



IW ARITHMETIC. 

Appiicatian of tJu tw) foregoing Rules. 

1. What will 4 yards of cloth cost, in pounds, at 7 s. 6 <L a 
yard? 7s. 6d., reduced to a decimal,»,375jC.x4 yards.» 
£1,500 

20 

10,000 Ans,,l£AOs. 

2. At $6 a cwt., what will 2 cwt. 2qr& of rice cost? A. •!&. 

3. At 120 a ton, what will 15 cwL 2 qrs. of bay cost ? 

A. $15,50. 

4. What cost 6cwt qrs. 7 lb& of sugar, at $11,25 a cwt ? 

. A. $68,W.-f 

5. What cost 60 gals. 1 pt. of rttm, at $.78 a gallon ? 

A, $46,897^. 
' 6. At %|,25 a bushel, what will 36 bo. pks. 4 qts. cost ? ^ ^ 

A. $45,156xYiF- 

7. At $4,75 a yard, what will 26 yds. 2 qrs. of bruadcloth 
cost ? A. $125,874. 

8. At 2£. 10 s. a cwt., what will 6 cwt. 3 qrs. of rice cost 1 
2£. 10s.=2,5jC, and 6 cwt. 3qrs.=6,75 cwt.; then, 6,75X 

2,5= 16,875£.X20« 17,5 s. X 12==6 d. A. 16£. 17 s. 6d. 

9. What will 6 gals. 2 qts. of brandy cost, in pounds, at 15 
shillings a gallon 1 A. ^JL 17 s. G d. 



REDUCTION OF CURR£N€I£S. 

^ LX. An apology may by some be deemed necessary for 
the omission, in ihis work, of much that is contained in other 
treatises, respecting what is called "the currencies of the differ- 
ent United States." The author, however, deems it rather 
necessary to apologize for introducing the subject at all. Those 
Hryerely nominal currencies, originally derived from Great Bri- 
tain, have long been obsolete in law, and ought to become so in 
practice. So long, however, as that practice continues, it may 
)e necessary to retain a brief notice of it in elementary works. 

JCaiU,--lx WM not intended that the fbllowfais TbUe ihonld be encS la 
every piutieHtar to n mill, bnt enough so to ooneepond with the pecmiaiy 
cHlculations c«nrent smong men of bvsiness ; and, ae snch. It will be coa^ 
Mitted to menrary more easily. 

The design of the Table is not that tt should be learned by rote, bat by 
aemal calculations from a few data : thus, as 1 farthing is ^ of a cent, that 
2 K>.rthlr.g^ are |. As^in, a<» 3d. to 4cents, end 3s. are «iO cents, then 5e. Sd 



REDUCTIOI« OF CURRENCIES. 



163 



tn Meeata. It woirid ba well (or Um leadier to direct die »tla&tuiB of fte 
pnpU to this object by explanatioiii. 



Repeat the 

1 farthing • 

2 farthings . 

3 farthings . 

4 farthings . 



TABIiE. 



an 



4re 




or • 
or . 

or . 
or . 



1 of a cent, 
f of a cent V 
1 cent. 
1^ cent. 





1. At 3 farthings a yard, what will 2 yards of tape cost in 
cents? 

2. What will 2 sticks of twist cost, in cents, at f d. a 
stick? At Id. a stick? At |d. a stick? 

3. At 7 d. apiece, how many cents will buy 1 Inkstand ? 
WiU buy 2 ? Will buy 3 ? 4 ? 5 ? 6 ? 

4. How many cents must you pay for 2 rulers, at 9d. 
apiece ? For 4 ? For 6 ? For 8 ? For 16 ? For 24 ? 
For 32 ? 

5. What will 2 yards of lace come to, in cents, at 1 s 6 d. 
a ^rard ? What will 3 yards ? What will 4 yards ? What 
will 6 yards ? 

6. When oats are 8 s. 6 d. a bushel, how many cents will 
buy 2 bushels? 

7. When rye is 3 s. a bushel, how many cents will buy 2 
bushels? How many 3 bushels? How many 4? Mow 
many 8?. 



/ 



/ 
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8. Wiiea oorn is 4 b. 6 d. a 'bushel, wb«t are 2 ImBliels 
worth in cents ? What 4 bushels ? What 8 bushels ? What 
12 bushels? 

9. How man^ cents make a dollar .\ ^100. 

10. if a Latin Grammar cost 6 shillings, how many dol- 
lars will biw 2 ? How many 4 ? How fioany •6 ? How 
many 8 ? How many 20 ? 

11. What will 2 barrels of flour come to» at 30 shillii^ per 
barrel? What will 3? What will 6? What will 7 ? 

12. II you buy a book for 1 shilling and 6 pence, and give 
the bookseller a fifty-cent piece, how many cents in change 
must he give you ? 

13. If you buy a Latin Grammar for 4 shillings and 9 
pence, and give the bookseller 1 dollar, how many cents must 
ne pay you ? 

14. If you have 4^ pence a week, bow many weeks will 
oome to a dollar ? How many to 2 ? How many to 3 ? 

15. If I pay 1 s. 6 d. for 1 meal ol Tictaals, how many 
meals can I have for a dollar? For 2 dollars ? For | a dol- 
lar ? For i of a dollar ? For 3 dollars ? For 4 ? 

16. When broadcloth is 12 s. a yard, for how many dol- 
lars can you buy 2 yards ? How many 3 ? How many 5 ? 

17. You buy a hat for 18 shillings, and give the store- 
keeper a five dollar bill; how many doUan must he give 
you in change ? 

18. How many eents are 2 8. 2d.? 28..5d. ? 2&7d.? 
2s.l0d.? 3s. Id.? 3s. 5d.? 3s.8d.? 4s. 2d.? 48. 
5d.? 48.7d.? 78.7d.? 9fi.0d.? tas. 64.? 126.? 
12s. 6d.? 12s. 9d.? 13s.? 14s. 6d.? 15s.? 16b. 
6d.? 15s. 9d.? 168. 6d.? 17«.6d.? 18s.? 21«. ' 
24 8? 27 s.? 308. j 4^8.? 42 8.? 488.? 54 8.? 
60 s. ? 66 8. ? 



Q. What is that, which y<m have now tieeii dolnf , called 1 

A. Reduction of Currencies. 

Q, An pounds, shiUinfB, pence, and fiurthinfs the aiM in all ceutiiMl 

A, They are the same in name, but not in value. 

Q. What was their value fonneriy in England and her AaBcricaa 
CfAonlest 

A. The same. 

Q. What has occasioaed the diflbrence hi value? 



REDUCTION OF CURRENCIES. 



155 



A, The legislatures of these colonies emitted, or 
put in circulation, bills, which depreciated in value m 
various degrees. 

Q. What to ttie nHmber of thlUiogs, which it takei in any state, to aako 
a doUar, called ? 

A. The currency of that state. 

Q. How many shillings make a dollar in the New England States, V^- 
finia, Kentocky, and Tennessee 1 

A, 6 shillings. 

Q. What name dbes the eumncy of these states take 1 

A The New England currency. 



NsW England CuRRENCIT.— TV xtdimM this CkrrMcy U fhUnl 

Moneff, and Federal Moneg again to the tame OUrreneif : — 

Q. What part of a pound to •!, or 6s. of this currency t 

-^- A == A 5 decimally, = ,3. 

1. How many dollars in 3£ 8 s. 3d. 1 

By reducing 3£ 8 s. 3 d. to decimals, by IT LVIIl., we have 
3,4125£. Now, since every ,3 of a pound is a dollar, it is evi- 
dent, that, as many times as ,3 is contained in 3;41^£, so 
many dollars there will be, thus : — ' 



OPERATION. 

,3 ) 3,4125 



$11,376, Ans. 



The pupil must vee(41eet that, in division 
of decimals, tibere must be the same num- 
ber of decimato in the divisor and quotient 
that there is in the dividend. There are 4 
in the dividend, and 1 in the divlsw: conse- 
quently, there must be 3 pointed off in the 
quotienC. 



9l How many pounds in $11,375 % 

This example oeinf the reverse of the last, it is evident that 
we most multiply by % 

OPERATION. 

$11,375 
>3 



wf. aC. 8s. 3d. 



3,4125 
20 

8,2500 
12 

3,0000 



It will be recollected by the pupil, 
in pointing ott, that there must be as 
many decimal places in the product, 
as there are decimal places in both 
multiplier and multipUisand. 



156 ARITHMETIC. 

From these illustrations we derive the foUowmf 

Q. How do yon reduce the New England evrreney to fedenl maamj f 

A. Reduce the question to the decimal ci m poun* 
and divide by ,3, 

Q, How do you reduce fedenl money to tiM Mune eimency agltai t 

A. Multiply by ,3. 

More Exercises for the Shte, 

3. Boaghi a bmSdine for lid, 15 s. 6 d. : how manr dollars 

will pay for it 1 J, ^,25. 

4. How many pounds in 950,96 1-17-1&^. la $177,751- 
53-6^ In $355,50 ?.106-13. In t7n-21-& in $1431-42.12. 
In S568?-.170-8. ji. 412£» 1 s. 

5. What will 15 barrels of floor cost, ia dollars, at 6£, 16 s. 
N. E. currency a barrel 1-340. At 7£. 10 s. a barrel 1-375. Ai 
7de. 7 s. a barrel ?-36750. At &C 10s. 6 d. a barrel 1-«W36. Al 
6£. 4 8. 6 d. a barrel ?-3ll2&. ji. 01720. 

6. What will 4 acres of land cost in pounds, at $60 an acre V 
60. At $49 an acre ?-58-16. At $48 an A;re 1-57-18. At 996 
anacre?-30. At 013 an acre 9-14^. At 024J50 an acre 1-39-8. 
M, 250X.4S. 

7. What will 4 acres of land cost in federal mcmey, at lbf£, 
an acre?-200. Ai 14£. 14s. an acre9-l96w At 14£. 8 s. an 
acre ?-192 At 14£. 4 s. an acre 1-189333i At 3£. 12 s. an 
acre 1-48. At 7£. 4 s. an acre ?-9a ji. 0921,333. 

8. What will 15 barrels of rurn cost, in pounds, at $22,75 a 
barrel 1-102-7-6. At 023,75 a barrcl?-l 06-17-6. At 9«),75 a 
barrel ?-j93-7-6. jI. 302£. 13 s. 6 d. 

9. A gentleman in Virginia purchased a honse'for 300jE. 15 s. 
6 d.,-1002583 ; 40«acres of land for 61£. 5 s. 6 d.,-30435 *, and 
expended for repairs 109£. 9 s. 8d.-364944. What did the 
whole amount to in federal money ? J. $1571,777. 

Nbw York CuRaaNCY.— q. what ki the cwreocy^f New Ywk, 
Nonh Carolina, and Ohio called 1 ' 

A. New York currency. 

Q. How many shHnngt make a doUar of tbS» cwrency 9 

A, 8 shillings. 

Of. What part of a pound Is 8«. 1 

A. 'fs'^'^i decimally » ,4. 



REDUCTION OF CURRENCIES. W 



tivLZ. Q. How do you proceed^ to reduce this currency to fedelaS inoAey, 
and federal money to the same canency again 1 

A. Take ,4, and prcx^ed with it as with ,8^ in the 
last rule. v 

Exercises for th$ SUUe. 

1. Change 204£. 18 s. to dollars and cents. 

204£. 18 $.=204,9£.-h4 »9512,96, Aru. 

2. Cbatlge to federal money 409je. 16 S.-102460: 13G£. ISi s.- 
34150; 413£. 16 8.-103450: 4B£.l2 S.-124; 50jL 2 &-13595 : 
600£.-.1500. Jt. #4149,75. 

3. "Will you change into New York currency $22,0^781- 
8-16.7-1. #14,154 M7.13-2-3. $88,3121-35-6-5-3. |^17e,S»l- 

-70-12-11-3. jl. 132je. 9 s. 3* d. 

4 Whai will 20 yards of cloth cost, in dollars and cents, at 
15 8. 6 d. a yard ?-3875. At 12 s. 6 d. a yard 1-3125. At 13 a. 
6 d. a yard 7-3375. At 17 s. 6 d. a yard 'M37S. J, $147,50. 

PENNSYLVANIA CuRRSNCY. — -.Q. What is the cwieney of Ne« 
Jeney, Pennsylvania, Delawaie, and Maryland called 1 

A. Pennsylvania currency. 

Q How many shillings make a dollar of thUr cvrreney 1 

A, 7s. 6d. 

d What part of a pound is 7 s. 6d.1 * 

A. 7 8. 6 d. »90 d., and 20 8« «^240 d. ; then, 

RrLB. Q. How do yon reduce this cnrreney to foderal money t 

A, Divide by ^ ; that is, multiply by 8, and divide 
by 3. 

Q. How do you reduce federal money to the same currency agala^ 

A, Multiply by |. 

Exercises for the Slate. 

1. Change 60£. 15 a. to federal money. 

60£. 15 s.=60,75£.x8=4l86-^3=rS162, Jns. 

2. Change $162 to Pennsylvania currency. 

il62x3=486— 8=60.75£.=60 £. 15 s., Jns. 

3. Change to dollars and cents 80je.-213333 ; 250£. 16 s.- 
66880; 240£.-640j l£. 15 s. 7 d.-4744 ; 50£. 7 s. 2d.-134288 
J. $1661,165.-1- 

4 Will you change to Pennsylvania currency $9.50 1-3-11-3. 
828,501-10-13-9; $57 1-21-7-6; «85,50 1-32-1-3 ; $42,25?- 
1«-16-I0.2j 8126,751-47-10-7.2; $633,75 7-237-13-1-Sl 

^. 368£.Us.4d.3qn. 
14 



m ARITHMETia 

GsOROu Currency. — q. wiiat is Um eonaney of OttoiiM 

GMigla called 1 

A, Georgia currency. 

Q. How many shiUings make a ddlar ot this comaeyt 

il. 4s. 8d. 

Q. Wbat part of a poond is 48. 8d.Y 

A. 4 s. Sd. «s 56 d., and 20 8. — 1 240 d. ; then, 56d 
w -fAs ^* = A ^• 

Rvuu Q. How do yon reduce Geoigla eurrency to iMeial money 1 

A. Divide by J^ ; that is, multiply by 30, and divide 
by 7. 

Q. Hon; do yoa reduce Ibderal money to the same eonency afain 1 

A. Multiply by ^. 

Exercitesfor the Slate, 

L Change 835 £. 9 s. to federal money. 

835,45£.x30»*2&0^60~7»$3580,50, Jbu, 

3. Change 13580,50 to Georgia currency. 

$3580,50X7»25063,50 -i-30»835£. 9 &, Jns. 
a Change to federal money 208je. 17 s. 3 d.-895125 ; 104£. 
88. 7 d. 2 qr&-447&62; 252£. 3 s. 1 d. 2 qrs.>1080669. 

A, S2423j356. 

4. Will yon change to pounds, shillings, &c, $447,5o2t- 
104-8.7-1 ; t895;lS5 f-SOe-lf-S ; $1080,669 ?-252^M. 

A, 565£. 8 s. 11 d. 2 qrs.+ 

EmOUSH or StsRLINO MonkT. — Q. Ho. vany shUUnpofthis 
moaey make a dollar t 

A, 4 8.6 d. 

Q. What part of a pound is 4s. 6d.1 

A, 4 8. 6 d. at 54 d., and 20 s. »• 240 d. ; then, $1 
is/^ie.-AiB. 

Rvui. Q. How may steiUng money be leduoed to ftdwal money 1 

A. Divide by -f^ ; that is, multiply by 40, and divide 
by 9. 

^. How do you chanfB federal money to steriing money t 

A. Multiply by /j. 

Exercises for the Slate. 

h Change 3l£ 7 s. 6 d. to federal money. 

Slje. 7 s. 6 d.»»2l,375x40»855,000~ p #95, Ulfu 



J 
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9. Change t95 to sterling mon^y. A, 2l£. 7 s. 6 d. 

3. Change 2l£. 7 s. 6 d. to federal money. A. S95. 

4. Change $285 to sterling money. A. &i£. 3 s. 6 d. 

Canada Currenct. — q. what is the ciinency of Canada Md 
<7ova Scotia called ? 

A. Canada currency. 

Q. How many shillings of this cairency make a dollar 1 

A, 6 s. 

Q. What partof a pound is 58.1 

A, ^=«^. 

RvLB. Q. How do you change this currency into federal moMf 1 

A, Divide by \ ; that is, .multiply by 4. 

Q. How do you reduce federal money to Canada currency 1 

A, Multiply by J ; that is, divide by 4. 

Exercises for the Slate, 

1. A gentleman, residing in Boston, contracted a debt of 
IX)£. 17s. in Halifax; how many dollars will pay the debtl 

200£. 17 s. = 900,85£. X 4 = «803,40, Ant. 
3. Af residing in Montreal, sent 300k£. Canada currency to B, 
hL« correspondent in New York, to purchase 120 barrels ot 
flour. The flour cost $113,50 per barrel -, how much, in Canada 
currency, is the balance which is duel A.lb£. 

3. A merchant in duebec wrote to his correspondent in Phila- 
delphia, to purchase a large quantity of cotton. His corres- 
pondent writes he has purchased 300 bales, each containing 375 
pounds, at lOi cents per pound. How many pounds Canada 
urrency must the merchant remit to his agent to meet the pur- 
chase price 1 A, 3114£. 1 s. 3 d. 

fhreign Coins are estimated in ike United States oecording 

to thefoUowing 



TABIi£ 



• 



Livre of France, $ ,184 

Franc of France, $ ,18f 

Guilder or Florin of the U. NetherlaDds, . . $ ,40 

lark Banco of Hamburg, $ ,33^ 

Kix dollar of Denmark, $ 1,00 

Real of Plate of Spain, $ ,10 

Milrea of Portugal, $ 1,34 

Tale of Chioa, $ 1,48 



IfiO ARITHMETIC. 

Pagoda of India, $ 1,84 

Rupee of Bengal, $ ,50 

A pound sterling of Great Britain, ......$ 4,44} 

A pound sterling of Ireland, $4,10 

1. Reduce 500 Uvres of France to federal money. 

1 li vre = $,184 ; then, 600 X 18* = #92,50, Am, 

2. Reduce 992,50 to 11 vre& of France, il. 500 livres. 

3. Reduce 5000 francs to federal money. A. $937,50. 

4. Reduce 12500 florins to federal money. iL $5000. 

5. Reduce $5000 to florins. A, 12500 florins. 



Questions on the foregoing. 

1. How many are 40, 5, and 9, added together .' How 
many 100+19 + 9? How many 400 + 50+25 + 9? 
How many 500+100 + 80 + 20? How many 89 + 9 + 8 
+ 6? 

2. How many are 6 times 50 ? 10 X 100 ? 10 X 1000 ? 
20 X 60 ? 30 X 40 ? 

3. What number added to 20 will make 30 ? Will make 
40 ? WiU make 39 ? Will make 89 ? 

4. What number multiplied by 4 will make 8 ? Will make 
40? Will make 400? 600? 1000? 

5. What number divided by 8 will make 2 ? Will make 
6 ? Will make 10 ? 

6. If the minuend be- 40, and the subtrahend 21, what wiU 
be the remainder ? 

7. If the remainder be 40, and the subttahend, 20, what will 
be the minuend ? 

8. If the divisor be 6, and the quotient 8, what will the 
dividend be ? ^ 

9. If the quotient be 10, and the dividend 120, what will 
the divisor be ? 

10. If the product of two numbers be 84, and the multipli- 
cand 7, what will the multiplier be ? 

11. What will 120 yards of cloth cost, at 50 cents a yard ? 
(Divide by the aliquot part, found in IT XXVIII.) At 33i 
cents? At 25 cents? At 20 cents? At 161 cents? A* 
12| cents ? At 10 cents ? At 5 cents ? 

12. How many times will a little wheel, 6 inches in cir- 
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QUESTIONS. 10 

cumference, turn round in going 1 foot, or 12 incheo? In 
going 3 feet, or 36 inches? In going 6 feet? 12 feet? 
How many times in going across the street, allowing it to be 
3 rods, 3 yards, and 1 foot, or 660 inches ? 

13. What must be the circumference of a wheel that turna 
round twice in going 2 feet, or 24 inches ? 

14. How many shillings in 8 d. + 6 d. + 10 d. ? 

15. How much does 19 s. 6 d lack of IJC. ? 

16. How many pounds are 2 times 30 s. ? 4 + 108? 

17. Divide 15 8. by 2. 

18. Reduce ^ to its lowest terms. 

19. Reduce /^, y^j, x*o%^ -^^j to their lowest terms. 
20 What fraction can yim use fcr y'j, y^, j^, ^, -^ .? 

21. What part of a month is 1 day? A. -^-q. Is 2 days? 
^. ^^o==T5- Is 5 days? A.-^^^, Is 7 days? A. ^. 
Is 8 days ? A. ^^ jj. Is 9 days ? ^. ^ aa ^^. la 
ISdays? A ^ = i- Is20days? ^. 2^=«f 

22. How much is | of ^ .^ i of i ? ^ of } of | ^ 
z6. How much is f of |^ • i^ of y^ ^ 

24. How many times is 2 contained in ^ ? How much i« 
i of § r 

25. How many times 2 in y^ .^ (To divide a fraction, we 
multiply the 'denominator, or divide the numerator.) 2 in 
j\} 3iny\? Sia^.? 4in|^? 

26. How much is ^ of ^ of a month ? -J of -j of a month ? 
I of a month divided by 2 is how much ? How much is \ 
of |~§ of a month ? 

27. James has -| of a dollar, Rufus -f, and Thomas the re- 
mainder of the dollar ; what is Thomas's part ? 

28. William had -|- of a ticket, Henry ^ and James \ ; 
what part of a ticket did they all own ? (Find how many 
8th8 each had 6rst.) 

29. What kind of fractions are the following, viz., \^ }, 5}. 

30. Red ice j to a decimal. 

31. What decimal is equal to | ? \ ? ^ | ? 

32. James has ,2 of a ticket, Wiilmm ,5, Thomas ,9» and 
H»rry the remainder ; how much does Harry have ? 

33. What is the amount of ,3 + , 4 + ,1 ? 

34. Multiply ,6 by ,5. 

35. How much is ,6 of ,5 ? 

1 t* 



HIM ARITHMETIC. 

M. How much is ,3 multiplied by ,4? 
87. Divide ,24 by ,6. 

38. Divide ,8 by ,2. 

39. Divide ,6 by ,15. 

40. From ,5 take ,25. 

41. ^ of 14 is 2; 2, then, is \ of what number? 

42. ^ of 4 is 2 ; 2, then, is | of what number ? 

43. 3 is ^ of what number ? 

44. 4 is ^ of what number ? 

45. 5 is ^-K of what number ? 

46. 10 is ^ of what number f 

47. 7 is 1^ of what number ? 



Exercises for the Slatt, 

1. 9685+87H-8+60 « A. 2840. 

2. 3789543—2689 «= A, 3786854. 

3. 7236845xn32« il. 12534216540. 

4.893645H-201* .4* 4445f^ J. 

6. 7 is fV of what number 1 A. 490. 

7. 26 is i of \7hat number % A. 104. 

8. 2a£. 13 s. 4 d.+100£. 15 s. 6 d.+10 d.+15 8.-r A » 64^^ 4 
Ml d. = A. 122£. 6 s. 4 d. 1 qr. 

9. From 1£. 15 s. take 19 s. | d. A. Ids. 11 a 1 qr 

10. Multiply 16 by |. A. 10|. 

11. Divide 16 by |. A. 24." 

12. Multiply t by 3a X 26. 

13. Divide f by 30. A, ^. 

14. Multiply i of f by 16. A. 6{. 

16. Divide i of | by 15. A. |V- 

16. A man oought 4 hogsheads of mola.^sck the first con- 
tained 76f gallons ; the second 63f gallons ; the third 79f gal- 
lons, and the fourth 69^ gallons. How many gallons in the 
whole 1 (Reduce ihe fractional parts to a common denomina- 
tor before you proceed to add.) A, 279f(n^- 

17. 3700t^ + T%\>+6 + 3T6-hTini*Tnnk== 

A. 3744,900006. 
la Wh«t is the Talue of ,990626 of a pound 1 

A, 19 s. 9d.3qrs. 
10. From 29 years, 6 mo. 3 days, take 23 hours, 40 minntas. 
A* 99 years, 6 mo. 2 days, hoark, 20 minutes. 



INTEREST. 168 

$ 

JIftte.— When it is required to find the distance of time ftoai one dale to 
another, it may be easily done by subtracting the first date firom tiie last, 
reckoning the months according to their order in the year; thus, Jannary is 
1st mo., Fehmary SM mo. ; &c. 

90. What is the difference of lime between March 27, 1827. 
and February 15, 18281 

(12) (30) 

1828, 2d mo. 15th iky. -^ 

lft97 ^r1 rx\(\ Olih Hnv ^ computing interest, we reckon 

Ib-si/, da mo. ZilVl aay. 30 days to the month, and 12 months 

.__.— ^^— _— . to the year. 

Jins. 10 mo. 18 days. 

21. What is the difference of time between April 14, 1827 
and March 16, 1828 % A, 11 mo. 2 days. 

22. A note, dated July 1, 1826, was paid June 20, 1828 ; how 
long was the note on interest 1 A.\ year, 11 mo. 19 days. 

^. A note, dated Nov. 15, 1820, was not paid till Dec. 1, 
1828 ; how long was it at interest 1 i. 8 years, mo. 16 days. 



INTSRISST. 

IT LiXI* Q. If the interest of 100 dollars ioi 1 year is 6 
dollars, what will be the interest of 200 foi the same time ; 
Of 300 ? Of 400 ? Of 600 ? 

Q. What will be the interest of 1 00 for 2 years ? Fot 4 
years? For 10 years? 



Q. What is that which is paid for the ase of money called ( 

A, Interest. 

Q. How, then, may it be defined ? 

A, Interest is an allowance made by the borrowei 
to the lender for the use of money. 

Q. What is that which is paid fbi the use of 100 fbr ] year eallad t 

A, The rate per cent. 

Q. Why called the rate per cent. 1 

A, Because per cent.y or per centum, means, by the 
100. 

Q. How, then, is interest eompnted ) 

A. At SO many dollars for each 100 dollara^ so many 
cents for each 100 cents^ so many pounds for each 100 
pounds, &c.y for 1 year. 



IM illtlTHMETIC. 

. % 

Q- How to U compnted on a greater or leas Bum than 1<N^ er a 
•taorter time thaa 1 year 1 

A. In the same proportion. 

Q. What to the meaning of per enstcai 7 

A. Each year, or by the year. 

Q. What, then, to the meaning of 6 per cent, per annum f 

A. 6 dollars for the use of 100 dollars, 6 cents for 
100 cents, &c., for 1 year. 

Q. When the rate per cent, to establtohed by law, what to the UitaiMt 
eaUedl 

A. The legal, or lawful interest. 

q. What to the legal interest in the New England Stttesi 

A, 6 per cent. 

JVMs.— In the State of New Toik, it to 7 per eent 

Q. When there is do mention made ot Ihe late per ^ent, w^baX nia par 
eent is understood ? 

A, The legal rate. 

Q. What to the sun lent called 1 

A. The principal. 

Q. When the interest and principal an both added together, what to IC 
ealledt 

A, The amount. 



SInee, at 6 per cent, the interest of 100 cento Ibr IS mo. to 6 cento, the in- 
terest will always be | as many cento as there are months ; that is, | tlia 
nnmber of months will express in cents the interest of 01 for said months ; 
thus, the interest of #1 for 13 months being 6 cenU, 8 mo. will be 4 cents, finr 
4 to I of 8 mo. ; and in the same proportion for any length of time. 

Now, as tike interest of any snm over 1 dollar to proportionally more, as 5 
dollars, for instance, the interest of which to 5 times as many cents as the 
interest of $1, and as cento are lOOths of a dollar, it follows, that multiply* 
Ing any denomination, as pounds, dollars, cents. Ice., by h the nnmber of 
months, will give a product that will be the interest either in cents or lOOtha* 
which are easily brought into dollars, or whole numbers, by cutting off two 
figures in the product (that is, dividing by 100). 

Hence, to find the interedt of any sum of dollars, pounds, 
shilliogs, or eagles, for one year or more, we have the following 

RVIiJB. 

Q. How do yon proceed 1 

A. Multiply hy half the number of months, and cat 
off two figures at the right (for dividing by 100). 



INTEREST. 

MmUU Exircims. 

1. What 10 the interest of $S for 4 months f A. 16 cts. 

t. What is the interest of $4 for 4 months ? A. 8 cts. 

3. What is the interest of $2 for 6 months ? A. 6 cts. 

4. What is the interest of $20 for 2 months ? A. 20 cts. 
$. What is the interest of $80 for 10 months ? A. $4,00 

6. What is the interest of $40 for 1 year, or 12 months? 
A. $2,40. 

7. What is the interest of $8 for 1 yr. 4 mo. ? A. 64 cts. 

8. What is the interest ^ $5 for 1 yr. 6 mo. ? ^ 45 cts. 

9. What is the interest of $1 for 4 years ? A. 24 cts. 

10. What is the interest of $8 for 2 mo. ? A. 8 cts. What 
is the amount ? A. $8,08. 

11. What is the interest of $6 for 1 yr. ? A 3« cts. What 
is the amount ? A. $6,36. 

12. What is the interest of $1 for 4 years > A. 24 cents. 
What is the amount ? A. $1 ,24. 

13. What is the interest of lOOiS. for 2 months? A, 1£. 
What is the amount ? ^. lOliS. 

14. What is the interest of 10£. for 1 yr. 8 mo. ? .A.X£. 
What is the amount ? ' A, £11. 

15. What is the interest of $2,50 for 2 mo. ? .^ 2ets. 5 m. 
What is the amount ? A, $2,t>25. 

16. What is the interest of $6,50 for 2 mo. ? A, 6| cts. 
What is the amount ? A. $6«56i. 

Exercises for the Slaie. 

1. What is the interest of 1240,30 for 3 yrs. 4 mo. 1 
3 yrs. 4 mo. «* 40 mo.-r 2 » 20, half the number of months. 

OPERATION. 

240 30 ^ ^^^ example, as there are two places 

'^ for eents In the miiltiplleand, there wQl be 

20 two also in the product ; then, cutting off two 

more fignreii (for dlTidiiaf by 100), we have 

^ ^ #48,06, jJn*. 

$48,0600, dff». 

Z What is the interest of 1400 for 2 yrs. 6 mo. 1 A. $60. 

3. What is the amount of $500 for 4 yrs. 1 mo. 1 

A. #622,00. 

4. What is the interest of #75 for 2 yrs. 6 mo. 1-1125. Of 
•2501-3750. Of 1800 1-12000. Of $95 M425. Of 1650 1-9750. 
A, 1280,50. 

5. What is the interest of #1500 for 4 mo. 1-30. For 6 
mo. 1-45. For 10 mo. 1-75. For 1 year 2 months 1-105. For 
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I yr. 8 mo. M50. For 4 yrs. 3 mo. f-975. Fat 6 yrs. 6 mo. f<- 
» ^. $1365. 

6. What is the amount of $75 for 3 yn. 6 mo.fSBSb. Of 
$950 1-28750. Of $800 1-930. Of $95 1-10935. Of $650 «- 
74750. ^.$2150,50. 

7. What is the amount of $615,75 for 5 years 1-80047& For 

II yrs. 1 mo. 1-1026333. For 7 yrs. 3 mo. 1-880532. 

A. $2706,32+. 

8. What is the interest of $7650 for 3 yrs. 3 mo. 1-149175. 
For 3 yrs. 4 mo. 1-1530. For 6 yrs. 6 mo. 1-298350. For 3 yrs. 
3 mo. 1-99450. .^2. $6999,75. 

9. What is the amount of $7,50 for 10 yrs. 1 mo. 1-19037. 
For 2 yrs. 3 mo. 1-851SL For 1 mo. f-7&37. For 11 ma 1-7912. 
For 1 yr. 7 mo. 1-^13. ^.$44,31+. 



IT LZn. Since days am always elihar aoths of » month, or some 
greater part, as halves, 3d8, 4thft, Sths, he. ; thus, 1 dayss-j^; 3 daysB 
^, which, being reduced to ito lowest terns, ^ |^ > 3 dayss-^, or •^; 
5 daysss^, or ^ ; 90 days »}f . or } ; it follows, that» if these parts w 
diminished In the same proportion as the months, that Li, if half the ftae- 
tlonal part be taken fbr a miUtipUer, the prodnct will express the interest Sot 
the days in cents, or lOOths, which divided by 100, as before, will be the hi 
terest required. 

To halve anything, we dinde by 3. 
JVMs.— It will be recollected, that, to divide a fraction by 3, we can 
Multiply the denominator, or divide the numerator. 

1. What is the interest of $60 for 15 days 1 $60 

15 dayss|^ or ^ ma^HS^ }> moltipUer. ^ 

Ans,% ,15. 

9. What is the interest of $34 for 10 davs 1 $34 

lOdayws^^ mo.s^-r-9«^,maltipUer. | 

Am. $ ,04. 

S. What is the iaterest of $130,60 for 30 days 1 $130,60 
SOdayis^ mo.sr ^-^3» j,mnltlpUer. ^ 

Am. $ ,4090. 

4 What is the interest of $360,60 for 19 days t $360,60 
l$dayi-^|»a.H-8-if. multiplier. ^ ^ 

Ant. $l,14,l^\m 



INTEREST. i^: 

Hence, to fimi the interest of any sam for days, we have the 
following 

Q. How do yoa proceed first 1 

A. I find what fractional part of a month the days 
are, and reduce the fraction to its lowest terms. 

0. What do yott make the Dialttpllerl 

A. Hulf of this fraction. 

. Q. How do yoa halve the (iraetioal 

A, Halve the numerator, or double the denominator. 

Q. Afier you have mnltlplled by the flractton, what U to be done with the 
prodQCt, to get the Interest 7 

A. Cut off two figures, as before. 

Mental Exercises, 

1. What tB the interest of $120 for 15 days? A. 30 cts. 

2. Interest of $60 for 15 days ? ^ 15 cts. For 10 days .' 
^ 10 cts. 

3. Interest of $IB for 20 da.? A. 6 cts. For 10 da.? 
A 3 cts. 

4. Interest of $120 for 1 da. ? A, 2 cts. For 2 da. ? 
A 4 cts. 

5. Interest of $60 for 3 da. ? A. 3 eta. For 6 da. ? A 6 cts. 

Exercises for the Slate, 

L What is the interest of S1200 for 3 da.1 $1200 

«day»=^^2«^, multiplier. ^ 

Ans. 40cts, 
9l What is the interest of MOO for 20 da. 1 $600 

tOdayiB|^s|H-3s|»mvltlpUer. ^ 

Ans. $2,00 

3. What is the interest of S2400 for 15 da. % A $6. 

4. What is the interest cf $3(i00 for 10 da.1 A, $6. 

5. What is the interest of $726 for 20 da. 1 A 1^,42. 

-' 6. What is the interest of $1200 for 1 da. 1-20. For 3 da. 1- 
f;0. For4da.?-80. For 5 da. 1-1. For 10 da. 1-2. For 15 da. f- 
3. For 30 da. 1-4. For 25 da 1-5. A, $16,60. 



^ 



1€8 ARITHMETIC. 



7. What is the interest of $120 for 8 yrs,4 mo. 15 da.1 #130 

8yn. 4mo.sl00-7-2=50; and 15da. |Bio.'r2ss|; tlMii, ) p;/)i 
th* BmltipUer for the days and numttu is SO^. ) ^^4 



6000 
30 



Ans. $60,30 



8. What is the interest of $ld00,60 foF 1 yr. 
10 mo. 24 da. 1 $1900,60 

lyr. lOmorssSS-rSslUno.; aiid24da.^ss^-i- > ^_ 



Ss{ ; tlM mnltlpltar, ilieii, ii 11|. 



1320660 
48024 



Ans. $136,868^m. 

Mle.r— When the days aveaa eren number, It will often times be found eon- 
▼ei^nt to find what ikaetional part of a month half the days will be, without 
halving the fraction afterwards ; thus, for 90 days, take 10 days s= l^s-^, 
the multiplier. 

9. What is the interest of $180 for 29 days t .^. 87 ets. 

10. What is the amoant of $180,60 for 2 yrs. 4 mo. 20 da. 1 

' A $206,486. 

11. What is the amotmt of $36,60 ibr 2 yrs. 1 mo. 5 da. ? 

Jl $41,205Ar. 

12. What is the interest of $300 for 1 yr. 6 mo. 15 da. ? -2775. 
For 2 yrs. 6 mo. 15 da. ?-4575. For 3 yr& 4 mo. 10 da. 1-6050. 
For 4 yrs. 4 mo. 5 da. 1-7825. jL $212,25. 

13. What is the interest of $600,50 for 2 yrs. 1-7206. For 1 
yr. 8 mo. 1-6005. For 2 yrs. 8 mo. 1 da. l-96ia For 5 yre. 7 
mo. 12 da. t-202368. For 8 yrs. 4 mo. 4 da. 1-30065. 

A. $731,308. 

14. What is the interest of $700 for 1 yr. M2. For Q\ mo. 1- 
2275. For 4 mo. 1-14. For 20 da. 1-2333. ^.$81,083. 

15. What is the amoant of $60000 for 3 da. 1-60030. For 8 
da. 1-60080. For 9 da. 1-60090. ^.$180200. 

16. What is the interest of $60 for 2 mo. 1 da. 1-61. For 2 
mo. 2 da. 1-62. For 2 mo. 3 da. ?-63. .^.$1,86. 

17. What is the interest of $60 for 2 mo. 7 da. 1-67. For 5 
mo. 8 da. 1-68. For 2 mo. 12 da. 1-72. ^.$2,07. 

18. What is the interest of $1200 fof 12 yrs. 11 mo. 29 da. 1 

^.$935,80. ^ 

The foiefolae example, although it is as difficult a one as anially occms, la 
solved by one-third of the xuauX munber of fignies veqnhed by otltor mediodft. 
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INTEREST. im 

H LXHI* It Is eyideat, tKat, whea the rate is either more or less thui 
Cper cent., the interest for the given rate wlli be a certain partof 6;<er 
cent. ; thus, 5 per cent, will Iw 4 as much as 6 per cent, 4 per cent 4 
•i moch, 7 per cent -X- as mach, Stc 

To get 4^ X of any nnmber we multiply by the numerator, and divide by 
the deoonunator ; and, as the denominator will always be 6, and the nomaia- 
tdr the given rate, hence, 

To find the interest of any sum, when the rate is not (i per 
cent, we have the following 

Q. How do you proeeed ) 

A. Find the interest for ^ per cent, as before. 

Q- How do you proceed next ) 

A. Multiply the interest of b per cent, by the gmn 
rate, and always divide by 6. 

1. What is the interest of $600 ibr 1 yr. 3 mo. and 15 days, at 
5 per cent. ? 

600 
7J rao. 

_^ 4200 

^^ 160 



4350 int. at 6 per cent. 
5 



6 ) 21750 
Am. $36^5 int. at 5 per cent. 

2. What is the interest of $240 for 2 yrs. 6 mo. at 1 peAent^t* 
& At 2 per cent. 1-12. At 4 per cent '2-24. At 6 per cent V 
36. At 10 per cent 1-60. At 5| per cent '2-33. A. $171. 

3. What is the interest of $480 for 3 yrs. 2 mo., at 15 per 
cent. V228. At 20 per cent. 1^-304. At 10| per cent V-IGS40. 
At 15i per centT-23560. At 7 per cent I-IOGIO. 

A. $1037,40. 

4. What is the interest of $600 for 15 mo., at 24 per cent. %- 
K)626. At 3J per cent 1-28125. -A. $48,75. 

5. What is the interest of $600 from January 1st to March 
isi V6. From January 15th to May 15th 1-12. From January 
15th to September 15th 1-24. A. $42. 

6. What is the amount of $500 from March lOih, 1824, to 
March 10th, 1827 1-590. Froto March 29th, 1830, to March 

15 
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29th, 1826 ?-680. From March 16th, 1^ to March 16th,1824V 
620. A. 81890. 

7. What is the interest of $60 from Jane 1st, 1826, to No 
vember 1st, 1827'?-^10. From April 1st, 1825, to August 16th, 
1826 1-495. From July 4ih, 1825, to August 19th, 1828 1-1125. 
A. «21,30. 

8. What is the interest of $300 from September 5th, 1825, to 
September 25ih, 1826 1-1. From August 9th. 1826, to Decem- 
ber 24ih, 1827 1-2475. A. $25,7.^. 

9. What is the amount uf $180 from October 1st, 1826^ to 
December 1st, 1830 1 A. $225. 



IT LXrV. A concise and practical Ride for tho Stats of JVetv Fori, bi 
which the interest is established by law at 7 per cent. It has been remartod, 
that 7 per cent is X of 6 per cent; that is, ^ more than 6 per cent: 
hence 

Q. To find the interest at 7 per cent, what fai tlie 

A. Add •}■ of the interest, at 6 per cent, (found as 
before), to itself; the sum will be the interest at 7 per 
cent. ^' 

JV>te.— The Interest for any rate per cent may be fbnnd in the same 
manner, by subtracting, when the given rate is under 6 per cent, and adding, 
when it is more. 

1. What is the interest of $360 for 20 days, at 7 per cent 1 

M» Method. Old Method. 

$360 * $360 

t i 7 



I) $l;20 at 6 per cent. ^ » i^ ) ^^^^ 

20 210 



Ans. $1,40 at 7 per cent. 15 » ^ ) 105 

5-i)_^ 

Ans. $1,40 

S. What is the interest of $60 for 2 jrrs. 4 mo., at 7 per cent 1 
l.t9,80. 
3. What is the amount of 1120,60 for 1 yr. 6 ma 10 da., at 7 

per cent. 1 A. $133,497to "*• 



INTEREST. 171 

4. What Is the amount of $241,20 for 6 mo. 20 da. 7-25058. 
For 1 mo. 1 da. 1-243653. For 1 yr. 4 mo. 5 da. 7-263946. For 
d yr. 6 mo. 26 da. ?-284582. A. S1041,7G1.-|- 



«ii*. 



IT L«X V. Since 6 per cent, is $6 on SlOO, that is, y^ ol 

tne principal, and 5 per cent, y^^ &c., hence, 

To calculate the interei^t at any rate per cent., when the time 
is one jrear, we proceed as follows : 



RVI^B. 



Multiply by the given rate, and cut off two figures^ 
as before. 

$220,40 
9 



1. What is the interest of $220,40 
for 1 yr., at 9 per cent. 



$19,8360 Ans. 

2. What is the interest of $1200,30 for 1 yr.,at 12* per cent. I* 
A. $150,03,7. 

3. What is the amount of $80,10 for 1 vr., at 2i per cent.?- 
82102. Ai 5 per cent. ?-84105. At 10 per cent. 7-881]. At 4| 
per cent, t-83704. . At 19| per cent. 7-96919. A. $433,94+. 



ir LXVI. COMMISSION. Q. When an allowance of «o much per 
cent, is made to a person called either a correspondent, factor, or broker, for 
buying, or assisting; in buying and selling goods for his employer, what is it 
called 1 

A, Commission. 

Role. « Q. Since cornmission, insuraoce, buying and selling stockS) and 
)fM»s and gain, are rated at so much per cent , witiiont regard to timet how 
nay all these be calculated 1 

A, Multiply by ther rate per cent., and cut off two 
figures, as in the last rule. 



1. What would yon demand for selling $400 worth of cottob 
&»r 2| per cent., commission ? 

$400 X 3^« and cutting off two figtires, i= $10, comminltm, jha. 

2. My ccirrespondent informs me that he has purchased goods 
to the amount of $5000; what will his commission amount to, 
at 2| per cent. ? A. $125. 

3. What must 1 be allowed for selling 300 pounds of indigo, 



473 ARITHMETIC, 

at t3,50 per lb., for 2 per ccut commission ?-15. For 3| pn 
cent. 1-20625. For 5 per cent. 1-3750. For 6^ per c«nt. ?-4876. 
For 7 per cent. 1-5250. Ji. «174,37i. 



INSURANC£. Q. What is the allowance of so much per cent made to 
persons, to make good the losses snstained by fife, storms^ Ax., called 1 

A. Insurance. 

Q. By what name Is the instrument that bbtds the contnctiBg partiM 
called 1 

A. Policy. 

Q. What is the sum paid fat iunintnee called 1 

A. Premium, 

1. What will be the premium for insuring an East India ship, 
valued at $25000, at 15^ per cent. ? J. 93875. 

2. What is the premium for insuring 82600, at 20 per cent, f- 
520. At 30 per cent. 7-780. At 18* per cent. ?-48l. 26| per 
cent. 1-689. J. «2470. 



^^-^^^m*»^imi0m 



STOCK. O. What is the general name Tor all moneys invested in tiadtaf 
companies, or tne funds of government, called 1 

A, Stock. 

Q. When $100 of stock sells for 6100, how Is the stock said to he 1 

A. At par. 

Q. When Is it said to tie above par, and when below pari 

A. When $100 stock sells for more than $100, it is 
said to be above par ; when for less than $100, below 
par. 

Q. When It Is above par, what is It said to be 1 

A, So much advance. 



1. What is the value of 82500 of stock, at 106 per cent; that 
is 6 per cent, advance 1 j1. 82500x106^82650. 

2. What is the value of 81000 of insurance stock, at 95 pel 
pent.; that is 5 per cent, below par 1 ji, 8950. 

3. What is the value of 81200 of bank stock, at 3 per cenu 
below par ; that is, 97 per cent. 1*-1164. At 112 per cent., or r2 
per cent advance 1-1344. At 87i per cent. 1-1 050. At 12| pcf 
cent, advance ; that is 112| per cent 1**1350. A. 84906L 



INTEREST* ro 

LOSS AND QAIN. 1. Bought a piece of broadcloth for 
fl^ ; how much must I 9e\\ it for, to gain 10 per cent. ; that is, 
10 per cent, advance, which is 110 per cent on the cost 1 S80 
XnO = S88, Aw5. 

2. Bought a hogshead of molasses for $50, and, 5 gallons 
having leaked oui, I sold the remainder at 10 per cent. loss , 
that is, 10 per cent, below par, being 90 per cent, on the cost ; 
what did I get for it ? A, $45. 

3. Jf I pay S50 for a piece ol broadcloth, how must I sell the 
flame so as to gain 30 per cent. ; that is, 30 per cent advance, or 
190 per cent, on the cost 1 A, $G0. 

4. Boa^ht rum at Sl)25 per gallon ; and, by accident, so much 
leaked out, that 1 am content to lose 90 per cent. ; how must I 
sell it per gallon 1 A, SI- 

5. A merchant bought 400 barrels of flour for $3500 ; how 
must he sell it per barrel, to gain 25 per cent. 1 A. 10,93|. 

6. Bought sugar at 15 cents per lb.; at what rate must I sell 
it a lb. so as to gain 90 per cent. 1-18. So as to gain 25 per 
cent. 1-1875. Sfo per cent. V195. 40 per cent. 1-21. 45 per 
cent. 1-2175. 50 per cent. 1-225. 65 per cent. 1-2475. 76 per 
cent. 1-2625. 90 per cent. 1-285. 100 per cent., or to douole 
my money 1-30. A. $2,31. 

7. Bought 100 tierces of rice, each tierce weighing 300 lbs. 
net, at 6i cents per lb.-1875; 30 pipes of wine for $1,12^ per 
gallon-425250 ; 3 hhds. of rum for 90 cents per gallon-17010 ; 
40 barrels of flour for $7 J per barrel-300; and 40 bushels of 
salt for 7s. 6 d. or $1,25 per bushel-50: how much must all the 
said articles be sold for, to gain 50 per cent., being 150 per cent, 
on the first cost 1 A. $9971,40. 



IT IjXVIL Time, Rate per cent., and Amount 

OITEN, TO FIND THE PRINCIPAL. 

1. What sum of ready moncyj)Ut at interest for 1 yr. 8 mo.» 
at 6 per cent., will amount to $220 1 

\ The amount of $1 for 1 year and 8 mo. is $1,10 ; then, $990 
-=-$1,10 == $200, iln5. 

EvLB. Q. How, then, wovld yon proceed, to And the principal 1 

A, Divide the given amount bjrtbe amount at $1 
at the given rate and time. 



3. What principal, at 6 per cent., iA5 years,willamoiiiit to $6501 

In this example. In dividing (MO Iff 91,90, we annez two etohera to 500, le 
bmUw tlM decimal placet in the divisor and dividend equal. (Bee If LVL ) 

A. $600. 

15» 
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V^h\i principal, at 6 per cent., in 1 yr. 9 mo., will 
to $642 '{ 4. $600. 

4. What riDcipal will amount to $691,50 in 2 jrs. 6 mo. 15 
da., at 6 per cent. 1 A. $600. 

"&. A correspondent has in his hands $210, to be laid out in 
goods 'f after deducting his own commission of 5 per cent., how 
mnch will remain to he laid out 1 

It is evident, that the eommisslon wbleh he received, added to the money 
laid oTit, mtist make fSlO ; hence tSlO may be considered the amoant, and 
the money laid out the principal ; conseqaently, the qnestion does not dlffisr 
Bnaterially from the foregoing. In each questions as these, in which time is 
not regarded, the amount of $\ is the rate per eent added to #1. 

It wii: be recollected, that 6 per cent is 6 cents on 105 cents, or $1, 5 per 
cent, 5 cents ; the amount then, of $1, at 5 per cent, is 5 cents added to •!, 
iiakingtl,05; then, •210 •f-^l.OSs 8300, j9««. 

6. A factor receives $1040 to be laid oat in goods; after de- 
lucting his own commission of 4 per cent. ; how much does his 
ommission amoant to 1 

The sum laid out, found as before, is 91000; then, lOM— 1000 s ^10, 

ommission, the Jinawtr. 

7. A factor receives $2100, from which he wishes to deduct 
lis commission of 5 per cent; what will his commission 
imonnt to % A, $100. 



DISCOUNT. I. William owes Rafus $1272, to be paid in 
I year, without interest ; but Rufus, wanting his money imme* 
dintely, says to William, I am willing to allow you 6 per cent., 
ihe lawful interest, if you will pay me now; what sum ought 
William to pay Rufus % 

It is evident that he oupht to pay Just such a snm as, pat at intereat, woaM, 
In I year, amount to $1272; or, in other words, such a principal as wovld 
uBouriVio $1372. This question, therefore, is solved In the same manner as 
the preceding. $1272 -^ 11,06 = #1200, the .^m. 



Q. What is an allowuMe made for the payawnt of a ram of ttWMy Mbre 
It beecmies due, called 1 

A, Discount. 

Q. What is the snm called, which, pat at inteiMt, woold, ia tin 
4ffle and rate, amount to the given sam or debt 1 

A* The present worth. 

Q. In calculating intomt, what wonld the present worth ba calMI 

A, The principal. 

Q. What wonld (he ghnm ram, or debt, he eallodi 

A, The amount. 

^. Whatiatfaediaeotttoraiiyaameqaaltol 

A. TIm interest of its present worth for the 
ume- 



IKTERfiST. iTfl 

Q. AS OfperaHOBS la tllseo-aat are snbstanlialty the same u in The prwecl* 

ir <; paniurHph, what U the ralo, which was there given, that is &y^4icBtde to 

di-c(iunl 1 

Ruus. A. Divide the given sum, or debt, by the 
an.ouiit v^f $1, at the given rate and time ; the quotient 
will be the present worth. 

^. How b the dlaeoant found ? 

A, By subtracting the present worth firom the given 
sum or clebt. 



JV»t«.— It will to rwoneclid that, whM m pm ecnt. la mwilwufl, • pm 
cent, is nndentood. 

^ What 19 the present worth of $133,30, doe 1 jrr. 10 mo. 
lience ? A. $120. 

Proof. 8. What is the amount of $120 for 1 yr. 10 mo. 1 
(Perform this example by the rnlefor calcalatinig interest.) 

J, $133,20. 
4. What is the di.sconnt of $660, due 1 yr S mo. hence 1 

Ji. $60. 
Proof. 5. What is the interest of $600 for 1 yr. 8 mo. I 

A. $60. 
^^ What is the discount of $460, due 2 yrs. 6 mo. hence? 

A $60. 
7. What 1« the present worth of $1350, due 5 yrs. 10 mo. 
hence? .i $1000. 

"^T^Boagbt goods to the amount of $520, on 8 mo. credit j how 
much ready money ought I to pay as an equivalent? A. ^00. 

9. Bought i^oods in Boston, amounting to $1854, for which 
1 gave my note for 8 mo. ; but, being desirous of taking it up at 
the expiration of two months, what sum does justice require me 
to pay ? A. $1800. 

10. What is the discount of $615, due 5 mo. hence? 

A. $15. 

11. What is th« present worth of $1260, dne 10 mo. hence? 

A, $1200. 

12. What is the present worth of $1272, due 2 yrs. hence, 
discounting at 3 per cent. ? A, $1200. 

13. What is the present worth of $51,50, due 6 mo. hence ?- 
50. Of $204, due 4 months hence ?-200. Of $13000, due & yrs. 
htnee 1-10000. Of $9440, due 3 yrs. hence ?-800a 

A. $18800. 

14. What Is the present worth of $615 d«ie€ mo. heaee?* 
Mo. Dae lyr. hence M85849. Due U months hence f-4'>906ei 
Dae 90 mo. heneq M68181 Pat 4 yrs. henee 1-415322. 

6 A. n48,4»l-i-. 



VM ARITHMETIC. 

IT LXVIlI* Time, Rate per cent., and iNTERltr 

BEING GIVEN, TO FIND THE PeINCIPAL. 

I. What sam of money, pat at interest 1 yr. 8 ma at the rale 
oiS per cent, will gain $20,60 interest? 

The intereet of •! fbr 1 yr. 8 mo. s 10 ets. ; then 190,00 -r tilO= $906, Jhu. 



Bvhu. Q. How, then, would yoa proceed ? 

A. Divide the given gain or interest by the interest 
of $1 at the given rate and time ; the quotient will be 
tb^,prJiMeipal required. 



d. A •ertaii rich man has paid to him every year, 948000 
interest money; bow much money most he have at interest? or 
what principal will g^ain $48000 in 1 year, at 6 per cent. 1 
\ jl 800000. 

V. If a man's salary be $12000 a year, what principal at in- 
terest for 1 yr. at 6 per cent, would gain the same ? 

ji, 200000. 

4 Paid $45, the lawful interest on a note, for 2 yrs. 6 mo. ; 
what was the face or principal of the note 1 A, $300. 



tr LiXIX. The Principal, Interest, and Time 

BEING given, to FIND THE RaTE PER CENT. 

1. If I have $2000 at interiSst, and at the end of the year I 
flhonld receive $J[^ interest, what rate per cent, would that be ? 

tlie tnteri^^t.of ilaoOO at 1 per cent for 1 year, la |20 ; therefore, $190 -^ 90 
IS $(Br that iii, 6 per cent, the rate required. 



Rv&c. Q. How, then, do yoa proceed to find the rate per eent 1 

A. Divide the given interest by the interest of the 
nven sum, at 1 per cent, tor tne given time j the quo- 
tient will be the required rate. 



^^HH If I i«eeive$60 for the use of $$00, 1 yr. and 8 mo., whai 
ii the rate per eent 1 JL 6 jter cent 

— H If I pay $t0e for the luso of $2000 for 8 yrs. 6 mo. what 
ktiM rate par eant.t dl.4par^BL 



INTEREST. 177 

Wrcn the Prices of Goods are given, to find 

WHAT 18 THE RATE PER CENT., OF GaIN OR LoM. 

1. A merchant bought cloth for $1,90 a yard, and sold it ior 
$1,50 i what was the gain per cent. 1 

In tlili enunple, w« am raqnired to And the late per cent The proeem, 
then, of flndtng it, is snbttantiaUy the same as in the foregoing examples. 
It has been renuurked, tha|,6 per cent, is 6 cents on 100 cents ; that is, the 

kiterast is j^ of the principal ; which, written decimally, is ,06 ; 5 per 

eent, is j^ «,05: SS per cent, is ^^^= fi^ ', thA^ is, the rate may always 
be considered a decimal carried tn two places, or lOOths. In the last example, 
by subtracting •1,90 firom $1,50, we have 30 cents gain on a yard, which is 
-ffg of the first cost ; ^-^ ae ,S5ss95 per cent, the Antwtr, 



RmiB. Q. How, then, do yon proceed, to find the rate per oent of gete 

A, Make a common fraction, by writing the gain 
or loss for a numerator, and the cost of the article the 
denominator ; then change it to a decimal. 



9. A merchant bought molasses for 24 cents a gallon, which 
he sold for 30 cents ; what was his gain per cent. T 

A. ,25 » 25 per cent. 

3. A grocer bought a hhd. of mm for $75, from which several 
gallons having leaked out, he sold the remainder for $60; what 
did he lose per cent. 1 

In this example, the decimal is ,S ; which, cnnied tn two places, b ,90s4!0 
fm eent, the .^xswsr. 

4. A man bought a piece of cloth for $20, and sold it for $25; 
what did he gain per cent. 1 A. 25 per cent 

5. A grocer bought a barrel of dour for $8, and sold It for $8 ; 
what was the gain per cent. 1 

As two deeimal places only an asetgced to the nto per eent, ,135 is 
12^aB]2^ per cent., that Is, the third place is so many tenths of 1 per 
Qsnt ; thus, 1 per ceut is ,01« and ^ per cem. is ,005»^. or ^ of 1 fwr 
eent 

A. 12| per cent. 

6. A merchant bought a quantity of goods for $i318,50, and 
sold them again for $099,59 ; what was his loss per cent. 1 

A. 6 per cent 

7. What is the gain per cent in buying mm at 40 cents a 

{;allon, and wiling it at 42 cents a gallon 1-6. At 44 cents V 
0. At 46 cents V15. At 50 cents 1-25. At 54 cents 1-35 
At 60 cents T-60. it 140 per cent 



Vm ARITHMETIC. 

8. BoQght a hhd. of mola.sses, containing ]13 gallons, at 
cents a gallon, and sold it for SV^O a gallon; what was ihc 
whole gain, and what was the gain per cent.1 

A. 83,912, and the gain ^1 » 10 per cenu 

9. Bought floar at $9 a barrel, and sold it for $10,^ a barrel ; 
what was the gain per cent. '? A. 20 per cent 

10. If I buy a horse for $150, and a chaise for S250, and sell 
the chaise for $350, and the horse for SlOO, what is nay gain 
per cent. 1 A. S,125 « 12| per cent. 

11. If I buy cotton at 15 cents a poand, and sell it for 16| 
cents, what should I gain in laying out $1001 A. $10. 

13. Bought 20 barrels of rice for $20 a barrel, and paid for 
freight 50 cents a barrel ; what will be my gain per cent, te 

selling it for $25,62^ a barrel r A 25 per cent 



^ IaXX. The Principal, Rate per cent., avd 
Interest b£ino given, to find the Time. 

1. William received $18 for the interest of $900 at 6 per centf 
how long must it have been at interest 1 

The interest on fSOO for 1 yr. at 6 per cent is $1S ; hence •184' ISat Vft 
am 1^ yean, the required tinie« Jint. 



Q. What, then, Is the Rou 1 

A. Divide the given interest- by the interest of the 
principal for 1 year at the given rate ; the quotient 
will be the time required, in years and decimal parti 
of a year 



9. Paid $36 interest on a note of $600, the rate being 6 pet 
octtt ^what was the time lA.! year. 

3. raid $300 interest on a note of $1000; what was the timo, 
the rate being 5 per cent 1 ii. 4 years. 

4. On a note of $60, there was paid $9,18 interest, at 6 pec 
•em. ; how long was the note on Interest 1 

«t A9,567r8.M8yn.6iiial8dE. 



J 



COMPOUND INTEREST. W 



COMPOUND INTJEREST. 

If LiXXI. 1. Rufus borrows of Thomas $300, which he 
agrees to pay again at the end of I year, together with the in- 
terest, at h per cent ; but, being prevented, he wishes to keep 
the $500 another year, and pay interest the same as before, 
How mach interest ought he to pay Thomas at the end of the 
two years 1 

In this exain»le, if Rufus had pkid Thomas at the end of the first year, the 
Interest would have lieen $500x6 =$30, which* udded to the principnl, $500, 
thus, 500 -f 30, = 530, the sum or amount justly due Thomas at the end of the 
first year ; bat, as it was not paid then, it is evident, that, for the next v'ear 
(SU year), Thomas ought to receive interest on <530 (being the amount of the 
fii^t year). The interest of 9530 for 1 year is 0530X6 ss ^1 ,80, which, added 
to $530. = 561.80. the Amount for 2 years; hence, $561,80 -> $500 «= 961,80, 
Compound Interest, the Jinsv}er. 

This mode of computing interest, althongh strictly Jast, is not aathofimd 
hylaw. 



Q. When the interest is added to the principal; at the end of 1 y«ai, 
il on this amount the intepest calculated for another year, and so on, what. i. 
laic called 1 

A. Compound Interest. 

Q. How, then, may It be defined 1 

A, It is interest on both principal and interest. ...v i ;! 

Q. What Is Simple Interest t ..... --J^ '"^^ 

A. It is the interest on the principal only. 



ri- ■■ 






' ■>' 



Hence we derive the- following 
^ How do yon proceed t 

A. Find the amount of the principal for the 1st year, 
by multiplying as in Simple Interest ; then of this 
amount for the second, and so on. 

Q. How many tines do you multiply and add 1 

A, As many times as there are yean ; the last re- 
suit will be the amount. 

Q. How is the compound interest found 1 

A. By subtracting the given sum, or first principaL 
from the last amount. 



ARITHMETIC. 
Mme Exercise$for the Slate, 
H What is the compouDd interest of $156 for 3 yrs.f 

$1 56 =s given sum, or first principal. 
6 



9,36 s= interest and 
1 56 s {HTindpal, added together. 



165,36 s: amount, or principal for Sd ye«fr. 
6 



9,9216 3s compound interest Sd year, and 
165,36 =s principal 2d year, added together. 

175,2816 =s amount, or principal for 3d year. 
6 



10,51 6896 s compound inteifest 34 year, and 
1 75,28 1 6 s= principal 3d year, added togethw. 

185,798496=5 amount 

156 Bs first principal subtracted. 



iilU.$29,798 , rejecting the three last figures, as of trifling «li». 

3. What will be the ainount of $800 for 4 years, at compoiui4 

uiier«st1 -tf. $631,238^%+. , 

4. What is the amoant of $500 for 4 yean, at sinpie iiiier- 
«st 1 A. $620. 

5. What will be the amount of $700 for 5 years, compound 

interest 1 ^. $936,757t%+. 

6. What will be the amount of $700 for 5 years, at simple 

interest ? JL. $910. 

7. What will be thcamountof $1000 for .3 years, at compound 
interest M19101G. $1500 for 6 years ?-2127'778G. $2000 for 2 
years ?-224720. $400 for 7 years ?-60l452. 

^ .>!. $6l67,446Tty+- 

8. What is the compound interest of $150 for 2 years 1-1854. 
$1600 for 4 years 1-4199631. $1000 for 3 years 1-151016. 
$5680 for 4 years 1-1490869. $500 for 3 years 1-95508. 

A. 2215,896t^ -t . 

9. What is the compound int^st of $600,50 for 2 years, at 
« per cent. 1-242602. At 3 per cent. '?-365704. At 4 per cent. %- 
490008. At 5 per cent. 1-615512. At 7 per cent. 1-870134. 
At 10 per cent. 1-126105. A. $384,5a 



COMPOUND INTEREST. 



I6l 



10. What is the difference between ihe simple interest of 
"1900 for 3 years, and the compound interest for the same timel 

A $2,203^. 

11. What is the oompouod interest of $600 for 2 years 6 
nonthsl 

In calculating the eompoond interest fbr months and days, 
fint find the amount for the years, and on that amount calcu- 
late the interest for the months and days ; this interest, added 
to the amount for the years, will be the inierest required. 

A. »H38,4 +. 

12. What is the compound interest of #500 for3 yrs. 4 ino.1 

A. 1107,4181^ +. 

13. What is the difference between the simple and compound 
interest of #200 for 3 yrs.^-22032. For 4 yrs. 6 mo. 1-60702. 
For 2 yrs. 8 mo. 15 da. 1-17706. A. $10,044. 

As the amount of ^ is twice as much as ^1, $4, 4 times as much, Aec, 
hmMM, we may malte a table containing tlie amount of the IjC, or 91, lor 
••▼eial yean, by whifoh the amount of any sum may be easily found fiv the 

MflMtiBM. 

Showing the araonnt of !£., or $1, for 20 years, at 6 and 6 per 

eent, at compound interest. 



Yean. 1 5 per ceut 1 6 per cent 


Tears. | 5 per eent 6perceat 


1 1 1,05000 1,06000 


11 1 1,71033 1,89829 


•2 1,10250 1,12360 


12 1 1,79585 1 2,01219 


3 1,15762 


1,19101 


13 1 1,88564 1 2,13292 


; 4 1,21660 


1,26247 


14 1 1,97993 


2,26090 


i ^ 


1,27628 1 1,33822 


15 


2,07892 


2,39655 


1 6 


1,34009 1 1,41851 


16 


2,18287 1 2,M0:ib \ 


(' 7 


1,40710 1 1,60363 


17 2,29201 


2,69277 


1 8 


1,47745 1,59384 


18 2,40661 


t>,85433 


; 9 <1,55132 1 1,68947 


19 2,52695 3,02559 


1 10 1 1,62809 1 1,79084 


•20 1 c^9329 8,20713 



)4. What is the compound interest of $20,15 for 4 years, at 
7 per cent. ? 

By the Table, $1 at 6 per cenC for 4 years, is 91,26247, 
X 920,15 » 925,438, amount, from which $20,15 being sub- 

Wacted, leaves 95,288^V +• 

15. What is the amount of $10,59, at 5 per cent., for 2 yeais t- 
115762 For 6 years 1-140709. For 8 years 1-155132. For 16 
feaw 1-218286. For 17 years 1-240661. For 20 years 1-278596i 

$114,914^+) 
16 



ARITHMETIC- 

Any snm, at simple interest, will double it«e)f in 10 \ ^nrs 8 months ; bvt 
ftt eompoand, hi a little more than half that time ; that Is, in 11 yean, 8 
Moal^ and 32 days. Hence, we see that there is considerable diiferenee In 
a fcw years, and when compound interest is permitted to accomulate for 
ages, it amounts to a sum almost incredible. If 1 cej|l had been put at com* 
pound inteuBst at the eommence'mentof the (Christian era, it would ha-rm 
amounted, at the end of the year 1^7, to a snm greater than could be con- 
tained in six millions of globes, each equal to our earth in magnitude, and all 
of solid gold, while the simple interest for the same time would have 
amounted to only about one dollar. The following question is inserted mon 
kit the sake of exemplifying the preceding statement, than for the pupoae 
9f its solution. The amount, hoVever, at compound interest, may be found, 
without much perplexity, by ascertaining the amount of 1 cent for 90 years, 
found by Uie Table, then making this amount the principal for 90 years 
Boore, and so on for the whole niunbto of yean. 

id. Suppose 1 cent had been put at interest at the commencement of tha 
Ohristian era, what would it nave amounted to a* simple, and what at 

campound interest, at the end of the year 1827 1 M. Simple, tl,106JL * 

compound, il79616474047558SS947V7600l4»74711»5M76Ga0354^<^ nearly. 



EQUATION OF PAYMENTS. 

f liXXIY. Q. What ia the meaning of eqmaiwn 7 

A, The art of making equal. 

Q. What is equation of payments 1 

A, It is the method of finding an equal or m* 
lime for the payment of debts due at difierent times 



1. In how many months will $1 gain as much as $2 will 
gain in 6 months ? A. 6X2 sb 12 months. 

2. How long will it take $1 to gain as much as $5 will 
gaki in 12 months ? A, 60 month?. 

3. How many months will it taKS $1 to be worth as much 
as the use of $10, 20 months ? A. 200 months. 



4. A merchant owes 3 notes, payable as foHows : one of 18, 
10 be paid in 4 months ; the other of $6, to be paid in 10 months ; 
bat he wishes to pay both at once: in what time ought he hm 
pay them 1 

4 :^ 8 » 32; therefore, $8 for 4 mo. » $1 for 32 mo., aad 
10 X 6 — 60 ; therefore, $6 for 10 mo. » $1 for 60 ma 

i. 98 



£QUAX10N OF PAYMtlNrS. !» 

Tlierefore he misht have $1, 92 monihs ; and he m^y keep tl\ 
xV piirt as long ; that is, ^ of 93 months, which is 93-^ 14,«= 
f mo. 13 ^ da. Jns, 



Q. Bmim, to find Ae mean time of payiaeat, wk&t U tbe 

il. Multiply each payment by the time, and the 
sum of these several products, divided by the sum of 
the payments, will be the answer. 

.^oC«.~Tfals role proceeds on the snppositlon, that what Is gained by keep- 
ing the money after it is dne, is equal to what Is lost by payins It before Itte 
d«e. Bat this is not exactly true, for th^ gain is eqttal to the interest, while 
the loss is equal only to the discount, which is always less than the inteiest. 
However, the error is so trifling, in most cases which occur in business, as 
not to make any material diflbrence in the result 



5. A owes B S^OO to be paid in 6 months, 1300 in 13 months, 
i500 in 3 months ; what is the equated time for the payment of 

the whole ! J. 6^^. 

6. What is the equated time for paving $3000, of which $500 
h due in 3 months, $360 in 5 months, 9600 in 8 months, and 

the balance in 9 months 1 J. ^^^^AAr^^^if months. 

7. A merchant owes $600, payable as follows: $100 at S 
months, $000 at 5 monilis, and the rest at 8 months: but he 
wishes to pay the whole debt at one time : what is the just time 
for said payment % Jl. B months. 

8. I owe as follows, viz. to A. $1200, payable in 4 months ; ta 
B $700, payable in 10 months ; to C ^S&O^ payable in 2 years ; 
to D $1000, payable in 3i years; to E $1270, payable in 90 
months ; and to F $500, payable in 4 years ; now, what would 

be the equated time for paying the whole ? ji. ^^HH months. 

Quations on the foregoing. 

1. A man bought a barrel of flour for 2£. 15 s. 6 d., a hhd. 
•f molasses for 6j£. 15 s., and a barrel of brandy for 8j£. 15 s.; 
what did the whole cost 1 ji. 18X. 5 s. 6 d. 

2. What will 9600 yards of cloth cost, at $,50 a yard M800 
At $,33^ 1-3200. At $,25 ?-2400. At $,201-1920. At $,16| !< 
1600. At $,12| 1-1200. At$,6iT-600. At$,5?-480. 

J. $16200. 
' S. What is the product of 2 s. 6 d. multiplied by 29-5. By 
«l-ia By7W7-«. B7IOT-I-5. Byl2Vl-10. 

«f. 4£.7aL64 



IM ARITHMETIC 

4 Divide 31jC. 19 s. 9 d. equally among 6 men ? 

A, 3£. 13 s. 3| d 

5. Kedace \y f } and ^t to tbe least common denominator. 

a Change 2000 frstncs to federal money. Jl. $375. 

7. T^+,2itrffo+6p+T^nn^ ^.673,37505 

6. Change 4500j£. Elnglish or sterling money, to dollars of 
4 s. 6 d. each ? A. $20,000. 

9. What is the interest of ^1,20 for 6 months ?-636. For 3 
months 15 days 1-371. For 1 j^ month 1-159. For 10 days ?-36. 
For 5 days 1-17. For 4 days 1-14, ^. Sl,232-|-. 

10. What Is' the amount of $300, at 7 per cent, for 1 year!- 
321. At 3 per cent. 1-309. At 5i per cent. 1-31650. At 9i per 
•ent. -32925. At 12j per cent. 1-33750. A. $1613,26. 

U. What is the discount of $315 for 10 months, at 6 per 
•ent. 1-15. Of 6560 for 1 yr. 8 mo. 1-50. Of S2660 for 5 yrs. 
$ mo. 1-660. Of $121,402 for 8 yrs. 4 mo. 15 da. 1-40602. 

A, $765 602. 

12. What is the compound interest of $560 for 4 yrs. 1-146987 
For 2 yrs. 6 mo. 1-880^ For 3 yrs. 1-106968. A, $342,047. 

13. A merchant bought goods amounting to $368,925 ready 
money, and sold them again for $488,75, payable in 2 yrs. 6 
mo.; how much did he gain, discounting at 6 per cent. ? 

(Find the present worth of •488,75 first, then subtoaet to find the gain:) 

A, $56,075. 

14. Bought corn for $,60, and sold it for $,72 ; what was the 
gain per cent. 1 ^. 20 per cent. 

15. Bought 40 gallons of molasses, at 27 cents a gallon i, bo^ 
by accident, 4 gallons leaked out ; at what rate must I s^ the 
remainder, per gallon, to lose nothing 1 and how much to gain 
•& the whole cost 20 per cent. 1 .. 

A. 30 cts. ; and, to gain 30 per c^t, 36 eta. 



RULE OF THRKE, ^ 

OR 

8I1IIPLC BROPORTION. 

f I^XXni. 1. What will 3 yds. of cloth come to at fO 
•fnts a yard ? What will 5 yards I Will 7 ? 8 ? 12 ? 

2. If 2 gallons of molasses eost dO cents, what will 3 gal- 
lons COM ? (find what one gallon will cost first. It is S5 



RULE OF THREE 

cntB. Then, 3 gallons are 3 times 25^ s= 75 cents. Pre- 
•eed m the same manner with other sums of like nature.) 
What will 6 gallons cost ? What will 8 ? 

3. If 4 lbs. of sugar cost 48 cents, what will 2 Ibe. cost! 
(Fmd what 1 lb. will cost first.) What will 6 Ihs. cost? 
What will 8 ? What will 12 ? ■ What will 20 ? 

4. If 2 bushels of corn cost a dollar, how much is it a 
bnshel ? What will 3 bushels cost? What will 4 ? What 
will -6? What will 8? 

5. If 20 yards of cloth cost 60 cents, how much is it a 
yard ? What will 6 cents buy ? Will 18 cent^ buy ? Will 
30 cents ? Will 90 ? Will 300 ? 

6. How many pounds of cheese will 12 cents buy, if 4 lbs. 
cost 48 cents ? How many will 24 cents buy? How many 
will 60 cents ? How many will 108 cents? 

7. If 4 dollars buy 2 barrels of cider, how many barrels 
will 6 dollars buy ? (Find the vahie of 1 first.) How many 
will 8 dollars buy? How many will 12 ? How m&ny will 
24 ? How many will 36 ? How many will 48 ? How many 
will 60 ? How many will 100 ? How maLy will 150 ? How 
many will 300 ? How many will 400 ? How many will 
500 ? How many will 800 ? How many will 2000 ? How 
many will 3000 ? How many will 40000 ? 

8. If you pay 16 cents for 4 oranges, how many cents wiR 
tmy 6 ? How many 36 ? How many 48 ? How many 60 ? 

9. If 100 orane;es cost 400 cents, how many cents will 4 
eost? What wilfs cost ? What will 26 cost? What will 
30 cost ? What will 60 coSt ? 

10. If 4 tons of hay will keep 2 cattle over the winter, 
how many tons will keep 6 cattle the same time? How 
many 8 ? How many 10 ? How many 20 ? How many 40 ? 
How many 60 ? How many 80 ? 

11. If 500 cattle eat 1000 tons of hay in one winter, what 
will 2 cattle eat? What will 3? What will 6? What 
will 20 ? What will 60 ? What will 200 ? 

12. If 2 penknives cost 25 cents, what will 3 cost ? What 
will 4 ? What will 8 ? What will 12 ? What will 16 ? 

13. If you pay 26 cents for 2 inkstan<lfi, how many cents 
will buy 3 ? Will buy 4 ? 5 ? 6 ? 7 ? 8^ 9 ? 10? 
M ? 30 ? 40 ? 

14. If I of a yard of broadcloth coat 4 dollars, what will 
I cost? (If I cost 4 dollars, ^ will cost 2 dollars.) What 
wiUi? What*? What!? Whatf? Whatl^? Whax 

16* 



m AUITHiMETIC. 

1|? What if? What l| r What if? What l|? 
What 2 yar,ls? What |-f {U | make 1 yard, then 1 
yard and | are |.) What will ^ of a yard cost ? What V ? 
What V ? What ^ ? What V ? What 3 yards ? 

16. The interest oi 100 dollars lor 1 year is 6 dollars, at 6 
Ber cent. ; what is it for 2 years ? For 3 ? For 6 ? For 7 ? 
For»> For 12? For 20? 

16. If 6 men can do a piece of work in 12 days, how long 
will it take 1 man to do the same ? (1 man will be six times 
as long as 6.) How long will it take 2 men ? (2 men will 
do it quicker than 1 man.) 3 men ? 12 men ? 

17. If 4 men build a wall in 20 days, how many men 
would it require to build the same in 40 days ? (i as many 
men.) In 80 days ? 

After the same manner perform the tbllowing 

Exerciiesfor the Slate. 

1. If 20 yards of cloth cost 940, what will 8 ysLtds cost 1 

1 yard is ^^ of 940 ; that is, 40-r-90bs $2 a yard ; Own 8 yards are 8 X S 
«B 910, An*. 

2. What cSin you bay 15 tuuij of hay for, if 3 ions cost $36 1 
(Find what 1 ton wiil cost first.) A. $180. 

3. If 2 bushels of oats cost 40 cenis, what will 24 bushels cost 1 

A. $4,80. 

4. What will 25 lbs. of sugar cobi, at 17 cents a pound 1 

17 X 25 == S4,25, A7hS. 
6. If S4,25 buy 25 lbs. of sugar, how much is it a pound 1 

.4. 17 cents. 

6. If 3 pair of shoes cost S4,50, what will 12 pair cost 1-ia 
What will 8 1-12. What will 15 7-2250. Wh«i xvill 161-24. 

A. $>76 50. 

7. If 2 pair of stockings cast 50 cents, what will 3 pair cost 1- 
75. What will 15 1-375. What will 25 1-625. What will 801- 
30. What will 9G 1-24. What will 207 1-6675. 

A. ^121,50. 

8. What will 600 bushels of rye cost, at 84 cents a bushel V 
104. What will 101-840 What will 40^-3360. What will 
8001-672. What will 1000 1-840. Wbal will 2M68. 

A. $2059,68. 

9. If 60 cents buy 4 lbs. of tobacco, how much will 30 cents 
tony 1-2. How much will 90 cents 1-6. How much will 131 
«Kits1-8. How mueh will $2,10 1-14. How much will $2,40 V 
16. iL46Ib8. 



RULE OF THREE. 187 

10. If 1 pair of gloves cost 75 cenu?, what will 1 doKen ftir 
cosil-D, What will U doz. ?-l350. What will 9 do2.1-,18. 
What will 2i doz, 7-3250. What will 3 dot 1-27. A. S90. 

11. If 3 doz. pair of shoes c st 27 dollars, what will 1 p«4r 
cost 1-76. What will 2i doz. 1-.'250. What will 2 doz. 1-ia 
What will li doz. 7-1350. What m ill 1 doz. 7-9. 

A. $63,75. 

12. If 5 tons of hay will keep 26 sheep oyer the winter, how 
man/ sheep can be kept on 7 tons, at the same rate 7-35. On 
% tans V40. On 15 tons t-75. On GO tons 7-<300. On 80 7-400. 

A. 850. 

13. Boarding at S2,25 a week, how loag will S9 last me 7^-4. 
How long will S13,50 7-6. How long will J^18 7-8. How loDg 
will S20,25 7-9, How long will ii49,50 7-22. A, 49 weeks. 

14. if a man receive $50 for 2 months' wages, what is that a 
year 7-300. What will 8 months' come to 7-200. 16 months' 
come to 7-400. l\ years' come to 7-450. 2 years' come toT- 
600. 10 years' come to 7-3000. -4. S4950. 

15. What will 6 pieces of cloth, each piece containing 90 
yard.s, come to, at $i,bO a yard 7-180. What will 1 piece come 
to 7-30. What will 3 pieces 7-90. What will 5 pieces 7-150. 
Wliat will 10 pieces 7-300, A. $150, 

16. Boughi 5 hhds. of ram, each containing 60 gallons, for 
$2 a gallon ; what do they come to '^^00. What will 4 hbds. 
come 10 7-18a What will 20 hhds. 7-2400. A. S348a 

17. William's income is ^1500 a year, and his daily expenses 
are $2,50; how much wi^l he have s«ved at the years end 7 

A. $581,50. 

18. If William\s income had been $2000, how much would 
he have $aved 7-108750. If $2500 7-158750. If S3600 7-268750. 
If $4000 7-308750. A. $8450. 

19. If a hntL of molasses cost $20,16, boW much is it a gal- 
lon 1 (Divide by the number of gallons in a hhd.)-32. Ho\v 
much is it a quart t (Divide by the number of quarts in a hhd.)- 
8. How much is it a pint 7-4. How much is it a gill 7-1. 

A. 45 cents. 

The foregoing qnesttons have been Mlvted by a method tenned amaiiftis- 
This methoid is thought to accord with the natnral operations of tite human 
mind. Men in bnsiness scarcely recognize any other. The finmality of 
statenientB is riurely if ever made by them ; and^ when it is made, they do it 
more for the sake of testing the correctness of the other method, than for 
any prectical parposa. They may have adopted a statement in the com- 
■lencement of their business, fVom the circumstance of having been taught 
tt at school ; but the longer they continue in business, the less occasion tiiey 
bave for It. There is aacKber method, which consists in ascertaining tb« 
ratio or relation which one number has to another. This is used more or 
less by all, but more extensively by leieBtliks men, uid thoee yttH ▼eraed in 
iirthirfiTiilnil pfiiiclpiw 
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ARITHMETIC. 
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90. If 8 pair of shoes cost 63 cents, what will 84 pair cost 1 
I or83=7i cents, the price of 1 pair, which we multiply by 
•I to get the price of 24 pairj thus, 34x7j=$1.89. But 
anee 7| is a fraction, it would be more convenient to multiply 

by 2 ft first, and divide by 8 after- 
w jxls; as this cannot make any 
difference, and that we may make 
no mistake in the operation, we 
will make a statement by writing 
the 63 cents on the right, as a third 
term (see operation); on the left 
of which we write the multiplier, 
24, as a 2d term, and, as a first term, 
the divisor, 8: then, 63x^» 
1512-H8=$1,89 the Answer, as be- 
fore. 



OPERATION. 

Pair. Pair. Cents. 
, 24 , 63 
24 

262 
126 



8 ) 1512 



Ana. $1,89 
tL If 3 yards of cloth cost 24 cents, what will 6 yards costf 

OPERATION. 

24x6=144-1-3=48, the jtns. 
Or, as we know that 6 yaxds cost 2 
times as miich as 3 yds., that Is, 4 =2, 

by simply multiplying 34 by 8, it makes 
40, the answer, the same as before. TUs 
Is a much shorter process ; and, eosid we 
discover the principle, it woald often- 
times render operations verr simple and 
1 A AQ oluirt. In searching for this, we shall 
Ans, s^j4o natnrally be led to the consideration of 
mdo, or fefatlloB ; that Is, the relation which neceuarlly exists between two 
or more numbors. 



Yd*. 
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8 
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, 84 
6 
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RATIO. ** Q. What pwrt of • te S 1 
A. f . 



{ 



Q. What part of Sis ef 

A. f 

9. What part of 3 to 4t 

A. i, 

Q. What put or 4 Is 31 
A. f 

Q. WhfttitthellBdlBgwhatputOMBiimlMrltofuoaMrealMf 

A, FiBding the ratio, or relation of one number to 

another. 

q. WlMtlsnuiOiihmf 

A. Th^ number of times one number or quaatilf k 
contained in another. 

^. What part or to Is 9 1 or, what is the ntto or M i»9f 
A. ^. 



RULE OF THREE. 
^. What ii the ratio of 17 to 18? 

Q. What Is the ratio of 18 to 171 

Q, What part €^ 3 oe. fti U«b 1 or what it thtf mtio of 3 ec to 1Sob»1 

A. y =4, ratio. 

Q. What part of 4 yards li ydf. t er» what is the Millo of 4 to • t 

A, f =2f ^ 

Q. Hence, to find the ratio of one immber to another, how do jtm 

A, Make the number which is mentioned last 
(whether it be the larger or smaller), the numerator 
of a fraction, and the other number the denominator ; 
that is* always divide the second by the first. 



1. What part of $1 is 50 cents ? or, wnat is die ratio of 
$1 to 50 cents ? 

A. $1 ass 100 cents ; then ^^ as ^, the ratio. Am, 

2. What pail of 5 s. is 2 s. 6 a. ? or, what is the ratio .of 
5 8. to 2 s. 6 d. ? 

2 s. 6 d. s^ 30 d., and 5 s. bb 60 d. ; therefore, ft ""^9 the 
ratio, Ans* 

3. What is the ratio of £1 to 15s. ? A. }| -» f , the latie. 

4. What is the ratio of 2 to 3? il. |. Of 4 to 20 ? A. 6. 

Of201o4? A^. Of 8to63? Al^. Of 2O0to900? A.4}. 

Of 800 to 900 ? A l|. Of 2 quarts to 1 gallon ? A. 2. 

Let us now apply the principle of ratio, which we were in 
pmrsuit of, to practical questions. 



PROPORTION. 92l If2 melons costScts., what will 10 oosH 

It is erident, that 10 melons will cost 5 times as much as S ; that is, the 
latlo of 3 to 10 is ^ s5 ; then, 5k8=b40, Ans. But by stating th^ qves- 
llqii as before, we have the following proportioali :— 
OPERATION. 

In this example, we make a 
new discoy«ry, viz. that the ratio 

of 8 to 40 

the same as 

5, that is, 2 is the same pait of 

10 that 8 is of 40 



Melons. Melons. Cents. 
2 , 10 , 8 
10 



2)80 



(which is V=5), is 
s2to 10, which is also 
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Q» WlMn, then, nambers bear siieb rtlatioos tfr m^ odMV» wkM mm ihm 
MHuben said to fonn 1 

A, A propoition. 

Q. How may pfoportkHk to defined, then 1 

A. It is an equality of ratios. 

Q. How many munbenf most there be to Ibna a mtU>1 

A. Two. 

Q. How many to form a praportioK 1 

A. At least, three. 



To show that there is a proportion between three or 
nambers, we write them thus : — 

Melons. Melons. Cents. Cents. 
2 : 10 : : 8 : 40, 
which is read, 3 is to 10 as 8 is to 40 ; or, 2 is the same part oi 
10 that 8 is of 40; or, the ratio of 9 to 10 is the same as that of 
8 to 40. 



Q. What it the meaning of tmUoedmUt 

A. Going before. 

Q. What ia the meaning of aaMMfiMiU ? 

A. Following. 

I Q. What ia the meaning of etmfUt 7 

i A. Two, or a pair. 

Q. What may both tenna of a ralio be called t 

A, A couplet. 

Q. WluLt may each term of a couplet be called, aa 3 to 4 T 

A. The 3, being first, may t>e called the antecedent ; 
and the 4, being alter the 3, the consequent, 

Q. In the following proportion, vis., S : 10 : : 8 : 40, which are the antee»> 
ieuts, and which are the eonseqoents 1 

A, 2 and 8 are the antecedents, and 10 and 40 the 
consequents* 

q. What are the ratios hi 3 : 10 : : 8 : 40 ? 

Q. In the last {Mroportion, 3 and 40, beins the first and last terms, are called 
mtrenu* : and 10 and 8, being in the middle, are called the meatu. Also, in 
the' same proporticxi, we know that the extremes 3 and 40, mnltiplied te> 
gBthnr, are equal to the product of the means, 10 and 8, multiplied together, 
thus ; 3X40 = 80, and 10x8 = 80. Let us try to explain the reaton of this. 

In the foregoing proposition, the first ratio, ^-^ (=5), being equal to the 

eecend ratio, ^ (=5), that is the fractional ratios being equal, it follows, 

that reducing these fractions to a common denominator will make their tat- 

\ tmtan alike ^ thus, ^ and ^ become |^ and |^', in doing whtek 
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W9 BMiltlfly the nwneralur 40 (one extreme) by the denominator ft (thi 
olh^ extreme), alio the nameralor 10 (one mean) by the denominator 8 (the 
other mean) ; hence the reason of tnis equality. When, then, any fov 
numbers are proportional, what may we leun' respecting the product of th* 
extienes and means t 

A. That the oroduct of the extremes will alwayv be 
equal to the product of the means. 



Hence, with any three terms of a proportion being given, tiw 
Ibnrth or ab5«Qt term may easily be found. Let us take the 
last example : 

Melons. Melons. Cents. Cents. 
: 10 :: 8 : 40. 

Holtiplying tofether 8 and 10, the two means, makes 80; then 80 -r-^ 
the known extreme, give» 2, the other extreme required, or first term. 

Again, ki us suppose the 10 absent ; the remaining terms are 
Melods. Melons. Cents. Cents. 

<& • .a... ..O • 4U . 

By maltiplyinf together 40 and 2, the extrei^es, we have 80 ; whidi dl- 
rided by 8, the Imown mean, gives 10, the Sd term, or mean, required. liSt 
«s eiemplify tliis pifinciple more fully by a practical example. 

"iS. If 10 horses consume 30 boshels of oats in a week, bow 
■lany bushels will serve 40 horses the same time 1 

In this example, knowing that the number of bushels eaten 
are in proportion to the number of horses, we write the propor- 
tion thus : 

OPEEATWH. I ^Z/tmS> 

Horses. Horses. Busheli. 
10 : 40 : : 30 

40 



1|0)120|0 



two means, we have 
1900, which, divided 
by the known extreme, 
10, gives 190 ; that Is 
190 bushels, for the 
other extreme, or 4th 
term, that was requir- 
ed. Let OS apply the 
principle of ratio in 
finding the 4th term in 
diis examine. The 



120 bushels, wfns. 

s4, that is, 40 horses will 
tasheb as 10; theiii )C 30 bo. b ISO buhels, the 4th terui or extreme, ta 



mtb «r 10 to 40 is, 44 =B 4, that is, 40 horses will conswDe 4 times as many 
as 10; theii4)C30 



WbeptanythveeienMof a pwifoflion an giick, what is the 
idiag die fourth tenn ealledt 

A. 1 he Rule of Three. 
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Q, How, then, may It bo defined 'I 

A. It is the process of iiDding, by the help of three 
given terms, a fourth term, between which and the 
third term there is the same ratio or proportion as be- 
tween the second and first terms. 



It will sometimes be necessary to change the order of the 
terms ; but this may be determined very easily by the nature of 
the question, as will appear by the following example : — 

94. If 8 yards of cloth cost $4, what will^ yacds costl 

OPBRATIOlf • 1 ^"^ '^ example, since 2 yards will cost a less sun 

* - than 8 yards, we write 2 yards for one mean, wliicb 

thus becomes the m Jtipller, and 8 yards, the known 
extreme, for the divisor ; for the less the multiplier, 
and the greater the divisor, the less wiB be the <iiio> 
tient; then, 2x4 = 8^8s^tl, Atu. But nraltl- 
liylng by the ratio will be much easier, thus ; ihm 

ratio of 8 to S is I^bsX; then, 4x J-ssil, ^Jim^ «■ 
befoke. ■ * * 



Yds. Yds. $ 
8 : 2 : : 4 

8)8 



Vtjom these illustrations we derive the following 
Q. Which of the three given terms do you write for a third term t 

A, That which is of the same kind with the an- 
swer. 

Q. How do you write the other two nnmbers, whAn the anewer ought to 
he greater than the third tern 1 

A. I write the greater for a second term, and the 
less for a first term. 

Q, How do yoQ write them when the answer ought to be toss than th« 
Ihjraterm? 

A. The less for a second term, and the greater for a 
first term. 

Q. What do yoa do when Ae Srst and second terma an not of the aaaw 

denomination 1 

A, Bring them to the same hy Reduction Ascending 
or Descending. 

Q. What is to be done when the thM term eoDekts of meie thmi 9mf» 
denomlnatifm 1 

A, Reduce it to the lowest denominatioii mentioRe^ 
hy Redaction. 



RUtE OF THREE. 
Q. How do you proceed in the operation i 

A. Multiply the second and third terms together, 
and divide their product by the first term ; the quo- 
tient will be the fourth term, or answer, in the same 
deDomination'with the third term. 

Q. How tiay this process of multiplying and dividini be, in sioet eaaes, 
naterially short«ened f 

A, By multiplying the Jbird term by the ratio of the 
lirst and second, expressed either as a fraction in its 
lowest terms, or as a^ whole number. 

Q. If tbe resalt» pr fourth term, be not in the denomination required, whal 
is to be done 1 

A, It may be brought to it by Reduction. 

Q. If there be a remainder in dividing by the first term, or multiplying by 
Mie ratio, what is to be done with it 1 

A, Reduce it to the next lower denomination, and 
divide again, and soon, till it can be reduced no more*.* 



* As this rule is eommonly divided into d*r«cl and inverse^ it may not be 
amiss, for the benefit of some teachers, to explain how they may be distin- 
guished ; Ml!io> to give the rule fbr each. 

The Rule of Three Direct is when more requires more, or less requires less ; 
it may be known thus : more requires more, when the third term is more 
than the first, and requires the fourth term, or answer, to be more than tlie 
second ; and less requires less, when the third term is less than the first, and 
requires the fourth term, or answer, to be less than the second. 

RuLK 1. State the question, that is, place the numbers so that the first and 
third terms may be of the same name, and the second term of the same name 
with the answer, or thhte sought. 

S. pring the first and niird terms to the same denomination, and reduce 
(he second term to the lowest denomination mentioned in it 

3. Divide the product of the second and third terms by the first term ; the 
quotient will be the answer to the question, in the same denomination with 
the second term, which may be brought into any other denomination required. 

The Rule of Three Inverse is, when more requires less, or less requir&e 
more, and may be Known thus : more requires less, when the third term is 
more than the first, and requires the fourth term, or answer, to be less than 
the second ; and less requires more, when the third term Is less than the first, 
and requires the fourth term to be more than the second. 

Rule. State and reduce the terms as in the Role of Three Direct; th^n 
multiply the first and second terms together, and divide their product by the 
third term ; the quotient will be the answer, in the same denomination with 
the middle term. 

A*o<e.— Although the distinction '. direet and imoertt is frequently made, 
still it is totally useless. Besiues, this mode of arranging the proportional 
numbers is very erroneous, and evidently calcilated to conceal -fi^ the view 
of the pu{nl the true principles of ratio, and consequendy, of proportion, on 
which the solution proceeds. The following example will renoor the abear- 
dity more apparent : 

A certain rich farmer gave 90 sheep for a sideboard ; how nany sIdeboaMi 
nay be \^nght for 100 sheep 1 

90 sbeep : 1 sideboard : : 100 sheep : 5 ■idebouds, the 4tti tarm» or wIm. 

17 
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More Exercises for ike Siate, 

SC» If 600 bushels of wheat cost $1200, what will 3600 bush- 
ds C06t1 and what is the ratio of the l^t and 2d terms? 

Perform the foregoing example, and the following, first, with- 
out finding the ratio ; then, by finding the ratio, and multiply- 
ing by iu 

A, $7200. The ratio, ^-^j^ =^6X 1206 »» $7900, the same. 

26. How many bushels of wl^at may be bought for $7200, 
if 600 bushel^ cost $12001 A. 3600 bushels. Ratio, 6; then, 
6 X 600 = 3600 bushels. 

27. If $7200 buy 3600 bushels of wheat, what will 600 bush- 

els cost i A. $1200. Ratio, i- 

28. If board for 1 year, or 52 w^eks, amount to $182, what 
will 39 weeks come to 1 A, $136,50. Ratio, | X 182 » $136,50, 
the same. 

29. If 30 bushels of rye may be bought for 120 bushels of 
potatoes, how many bushels of rye may be bought for 600 bush- 
els, of potatoes 1 A, 150 bushels rye. Ratio, 5. 

30. If 4 cwi. 1 qr. of sugar cost $45,20, what will 21 cwt. 1 qr. 
eosti (Bring 4 cwt. 1 qr., and 21 cwt. 1 qr. into quarters first.) 
A. $226. Ratio, 5. 

31. If I buy 60 yards of cloth for $120, what is the cost per 
yard! 1-2. What is the cost per ell Flemish 1-150. What per 
ell English 1-250. What per ell Freoch 1-3. A. $9. 

32. Bought 4 tuns of wine for $322,56 ; what did 1 pipe costl- 
4032. What did 1 hhd. 1-2016. What did I tierce 1-1344. 
What did 1 barrel 1-1008. A. $84. What did 2 quarts costl- 
16. What did 3 pints cost 1-12. What did 4 gills cost 1-4. 

Am $,«mS. 

33. Bought 6 tuns of winefor $500,50 ; what did 1 pipe cost 1 

A, $41,708-f. 

34. When a merchant compounds with his creditors for 40 
cents on the dollar, how much is A's part, to whom he qwes 
$2500 1 How much is B's part, to whom he owes $1600 1 

il. A's, $1000; B's,$640. 

35. A. failing in trade, owes the following sums, viz. to B 
$1600,60 ; to C, $500 ; to D, $750^ ; to E, $1000 ; to F, $230 ; 
and his property, which is worth no more than $1020,SM), he 
gives up to his creditors; how much does he pay on the dollar 1 
and what is the amount of 1o<;s sustained by all \ 

A. 25 cents on $1 ;. ana lu^ amount of loss is $3060,60. 



It newt apfMar evldeiit, to every ntlonal mind, that there can be no analapy 
Iwtween 90 sheep and 1 sideboard, or 100 sheep and 5 sideboards. With t£» 
■MM proprietjr it may be asked, what ratio or analogy there is between such 
heterogeneons quantities as 8 monkeys and 5 merino shawls ; or v ""tweea 7 
"^"^ — aoii 4 bfuniol' bmuIa ; th^ one is evnlly its correct as the othe» 
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96u Boaghr 4 tierces of rice, each weighing 7 cwt 3 qr^ 16 
IUl; what do ibey come to at $9,35 per cwt. 1-285842. At 
68,50 per qr. ?-.%57i4. At 10 cents per pound 1-34240. 

A. 6933,956-H. 

37. Bought by estimation, 300 yards of cloth, for 6450,60; 
but, by actual measurement, there were no more than 275 yds. 
2 qrs., for how much must I sell the measured yards per yd*, 
so as to neither make nor lose 7-1635. How much must I sell 
20 yds. for so as to lose nothing 1-32711. How much 25 yds. 
8 qrs. 1-41707. How much 30 yds. 1 qr. 3 na. 1-49782. 

A. 6125,835+. 

38. If a staff 6 feet long cast a shade on level ground 9 feet, 
what is the height of that steeple whose shade measures at the 
same Ume 196 feel 1 A. 132 feet in height. Ratio, 22. 

39. If 3 cwt. 2 qrs. 16 lbs. of sugar cost 651, what will 10 
cwt. 3 qrs. 20 lbs. castl-Ratio, 3X51 = 153. What will 21 
cwL 3 qrs. 12 lbs. 1-6, ratio, X51 = 306. What will 43 cwt. 3 
qrs. 24 lbs. 1-Ratio, 12 •, then, 12 X 51 r= 612. A. 61071. 

AV>t«.— The following example* may be peiformed either by analysis, or by 
finding the ratio, or by the common rule. Perhaps it would be well to let 
the pupil take his choice. 'J'he one by ratio is recommended. 

40. If 6100 gain 66 in a year, how much will 620 gain in 

the same time 1-120. Ratio, i- How much will 610 gain 1- 

60. Ratio, t'sr- Hov^ much will 650 gain 1-3. Ratio, 1. How 
much will 675 gain 1-450. Ratio, i. What will 6200 gain 1- 
12. Ratio, 2. How much will 6300 gain 1-18. Ratio, 3. How 
much will 6500 gain 1-30. Ratio, 5. How much will 6800 
cain 1-48. Ratio, 8. How mn«h will 61000 gain 1-60. Ratio, 
10. How much will 61250 gain 1-75. Ratio, 12i How much 
will 62000 gain 1-130. Ratio, 20. A. 6372,30. 

41. if 12 men can build a wall in 20 days, how many can do 
the ^me in 5 days 1 A. 48 men. Ratio, 4. 

42. If 60 men can build a wall in 4 day», how many menean 

do the same in 20 days 1 A. 12 men. Ratio, ^• 

43. If 4 men can build a wall in 120 days, in how many days 
will 12 men do the same 1-40. Will 16 men 1-30. Will 20 
men 1-24. Will 24 men 1-20. A. 114 days. 

44. If a man perform a journey in 30 days, by travelling 6 
hours each day, in how many days will he perform it by travjel- 
ling 10 hours each day 1 (10 hours will require a less number 
of days than 6 hours ; rhat is, the multiplying or 2d term must 

be the smallest.) A. 18 days. Ratio, f X 30 =» 18, the same. 

45. If a field will keep 2 cows 20 days, how long will it keep 
5 cows 1-8. Will it keep 8 cows 1-6. Will it keep 10 cows 1- 
4. Will it keep 20 cows 1-2. A. 19 days. 

46. If 60 bushels of grain, at 61 per bushel, will pay a debt, 
how many bushels, at 61,50 a bashel, will pay the same 1-40. 



J 



196 ARITHMETIC. 

How many bushels at $1,90 1-50. How many at 80 cents V75 
At 50 cents I-I20. At 40 cents V150. At 30 cents 1-300. 

A, 635 bushels. 

47. How much in length that is 6 inches in breadth will make 
a square foot 1 (12 inches in length and 12 in breadth make 1 
square foot ; then, 6 inches in breadth will require more in 
length ; that is, G : 12 : : l2.)-24. How many 4 inches iu 
breadth 1-36. How many d inches in breadth 1~18. How many 
16 inches in breadth 1-9. A. 87 inches. 

48. If a man's income be 81750} a year, how much may he 
spend each day to lay up $400 a year 1 4- $3,70. 

49. If 6 shillings make $1, New England currency, how 
much will 4 s. 6 d. make, in federal money 1-,75. Will 2 s. 6 d. V 

,41|. Will I s. 6 d. 1-,25. Will 3 s. 9 d. 1-,62i. A. $2,04^. 

50. A merchant bought 26 pipes of wine on 6 months' credit, 
but, -by paying read^ money, he got it 3 cents a gallon cheaper } 
kow much did he save by paying ready money 1-A. $98,28. 

51. Bought 400 yards 2 qrs. of plaid for $406,80, but could 
sell it for no more than $300; what was my loss per ell 
French 1 A. $,40. 

52. If 120 gallons of water, in 1 hour, fall into a cistern con- 
taining 600 gallons, from which, by 1 pipe, 20 gallons run out 
in 1 hour, and by another 50 gallons, in what time will the cis- 
tern be filled 1 A. 12 hours. 

53. A merchant bought 40 pieces of broadcloth, each piece 
containins: 45 yards, at the rate of $6 for 9 yards, and sold it 
again at the rate of $15 for 18 yards ; how much did he make 
intradingi il $300. 

54. A borrowed of B $600 for 3 years : how long oucrht A to 
ksnd B $800 to requite the favor 1-2-3. ' How long ought he to 
lend him $900 1-2. How long $500 1-3.7-6. How long $1200 V- 
1-6. A. 9 years, 4 mo. 6 days. 

55. A gentleman bought 3 yards of broadcloth 1} yards wide; 
how many yards of flannel, which is only | yd. wide, will line 
the samel 

It is evident it will take more cloth which is only f yd. wide, 
than if it were U yd. wide ; hence 1| must be the middle term. 

ii. 6 yds. Ratio, 2. 

56. A regiment of soldiers, consulting of 800 men, are to be 
olothed, each suit containing 4f yds. of cloth, which is If yd. 
wide, and lined with flannel I yd. wide ; how many yards of 
flannel will be sufficient to line all the suits 1 

A, 8633 yds. 1 qr. U na. 



FRACTIONS. 57. If |^ of a banel of floor cost t g of a dollar, 
what will I of a barrel eoat 1 



i 
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BjT analysis. It is plain ibat, if we knew the price of 1 barrel, 
I of a barrel would cost f as much. If |- of a barrel cost ^ 
of a dollar, -f; or 1 barrel, will cost 8 times as much, that is, 

16 — 16X 4 — »Ui^»»- 

Or, as I is more than i, we may make \ the 2d, or multiply- 
ing term, as in the foregoing examples, thus: — 

Bbls. "Bbls. $. _,, 5 X 3 15 1 ,. . , . 

i 'i'-' tV: ^^^"'i6x4=*6i^8 (i»ve«w » »>r 

T XLVII, then, ?| ^ |) =^=«U, ^ns. 

Or, multiplying by the ratio, thus; the ratio of J to | is | x 
|. ass 2^ aa G, ratio ; then, Ig "^ 13 ~ ^^h •^'"^ ^^ before. 

Or, which is obviously the same, having inverted the 1st, or 
dividing term, multiply all the fractions together ; that is, pro- 
ceed a.s in Division of Fractions (V XLVII.), thus, 

8X3X5 120 *,, - V r 

1 X 4 X 16 =* 64 = ^^*' ^'^' ^^ ^^'^^«' 

The pupil may perform the following examples by either of 
the preceding methods, but the one by analys^is is recommend- 
ed, it being the best exercise for the mind. 

58. IfSlbs. of butler cost I of a dollar, what cost ilb.1 ^. tYS' 

59. If g- of a bushel of wheat cast j^ of a dollar, what will 1 
bushel cost 1 jS. $y%. 

60. If if yds. of cloth cost $^, what will 1 yd. costi j9, fj- 

61. At 8yV a poUtd, what will 40 pounds cost? J. 
63. If-i yd. cost $2^ J, what will 1 yd. cost 1 Jf. $%i 

63. If ^ of f yd. cost 82, what is it a yard ? .i. $5^ • 

64. If J of -J of xV o* •! *>"y ^ apples, how many appie.^ 
will $5 boy 1 JL 487^1 apples. 

65. If ^ oz. of gold be worth $1,50, what i» the cost of 1 oz. f 

jt $1,80. 

66. If 16| yds. will make 8 coats, how ma&y yards will it 
take for 1 coat ? J. ^^ yds. 

67. If j^ of f of a gallon cost $|, what will b^ gallons cost? 

68. If 6 yds. cost $5{, what will 14f yds. cost ? ^. $13||. 

69. If -^ of {• cwu of sugar cost $i%) what will 40 cwt. cost ? 

70. Iff jd. of silk cost f of $|, what is the priee 4^59 vds.1 

Ji. 31 i. 

17* 
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71. If 1 cwt of fiour cost$y|-, what will yf^ cwt. cost? 

•^' ^TTFJ* 
^ 731 If 3 yds* of cloth that is 2^ yds. wide, will make a cloak, 

how much 6loth, that is only f yd. wide, will make the same 

garment ? 

The narrowOT the cloth, the more yards it will take; hence we make the 
greater the aecoDd term, thus ; | yd. : Q^ yds. : : 3 yds. : 10 yds., Ant, 

73. If 1 lend my friend $960 for | of a year, how much ought 
he to lend me | of a year to requite the favor? 

He onght not to lend me so much as I leud him, because I am to Keep the 
money longer than he ; therefore, make f the middle term. A. |653|. 

74. If 12 men do a piece of work in 12i days, how many men 
will do the same in 6| days 1 jif . 24 men, Ratio, 2. 

75. A merchant owniDg f of a vessel, sells f of his share for 
$600 ; what was the whole vessel worth 1 

f of l~l^=i; then, as f of- the vessel is $500,1 is 
$250, and f , or the whole vessel, is 5 X 250=$1250. 
Or thus ; f of f : 1 : : 500 : $1250, Jns, as before. 

76. If 1 J lb. of indigo cost $3,84, what will 49,2 lbs. cost at the 
same rate ? Jl. $125 952l 

77. If $291 buy 59i yds, of cloth, what will $60 buy 1 

J. 120 yds. 

78. How many yds. of cloth can I buy for $75 J, if 267| yds. 
cost $371? jL 5354 yds. Ratio, 2. 



COMPOUND PROPORTION. 

t LiXXIV. 1. If 40 men, in 10 days, can reap 900 acres 
of grain, how many aicres can 14 men reap in 34 days 1 
By analysis. If 40 men, in 10 days, reap 200 acres, 1 man, 

in the same time, will reap -^ of 200 acres, that is, 5 acres, in 

10 days ; and in one day he will reap A of 5 acres==Yiy**^i ^^ 
acre a day: then 14 men in 1 day will reap 14 times as much, 
which is 14 X |»7 acre?, and in 24 days, 24 times 7 acres, ^ 
168 acres, Ans, 

Perform the following snms in the same manner. 

9. If 4 men mew 96 acres in 12 days, how iD?.ny acres can 8 
men mow in 16 days ? 

Fbtt fad how«Miy mcnt 1 maa will now in 19 days; then, in I daqr* 

jL 256aere» 
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3. If a family of 8 person-s in' 24 moDths, spend 1480, ho« 
much would 16 persons spend in 8 months? A. 1320. 

4. If a man travel 60 miles in 5 days, travelling 3 hours each 
da^ how far will he travel in 10 da., travelling 9 hours each4a»1 

7 of 60= 12, and ^ of 12=^4 miles, the distance which he 
travels in 1 hour j then, 4 milts x 9 hours « 36 x 10 days =» 
360 miles, the Jns. ' 

It will oAentimes be found convenient to make a statement, 
ts in Simple Proportion. Take the last example. — In solving 
this question, we- found the answer, which is miles; depended 
on two circumstances; the number of days which the man 
travels, and the number of hours he travels each day. 

Let us, in the first place, find how far he would go in 5 days 
supposing be travelled the same number of hours each day 
The question will then be, 

If a man travel 60 miles In 5 days, how many miles will he travel ip 10 
days 1 This will give the following proportion, to which, and the next fol- 
lowing proportion, the answers, or fourth tnrms, are to be found by the Rule 
ofTlu«e; thus, 

5 days : 10 days : : 60 milei : miles : 
which gives, for the fourth term, or answer, 120 miles. In the next place, we 
will consider the dil^rence in hours ; then the question will be, 

If a man, by travelling 3 hours a day for a certain number of days, travel 
190 miles* how many miles will he travel, in the same number of days, If he 
travel 9 hours a day ; which will give the following proportion.:— 

3 hours : 9 hours : : ISO miles : miles ; s 

which gives for the fourth term, or answer, 360 miles. 

In performing the foregoing examples, we, in the flrat operation,. multiplied 
60 by 10, and divided the product by 5, makine 1520. In the next operation, 
we muftiplied ISO by 9, and divided the product by 3, making 360, the answer. 
But, which is precisely the same thing, we may multiply the 60 by the pro- 
duct of the multipliers, and divide this result by the product of the divisors ; 
by which process the two statements may be reduced to one ; thus, 

l&:'S&j =«"""= ■»»••• 

In this example, the product of the multipliers, or second termc, a 9x10^ 
90 ; and the product of the divisors, or first terms, is 3x5 = 15 ; then, 60X90 
Bs 5400«^ 15 = 360 miles, the Ans., as before. 

JtTote. — It will be recollected, that the ratio of any two terms is the second 
divided by the first, expressed either as a fraction, or by its equal whole 
number. 

Or, by comparing the di^rent terms, we see that M mile.i 
has the same proportion to the fourth term, or answer, that 5 
days has to 10 days, and that 3 hours has to 9 hours ; hence we 
may abbreviate the process, as in Simple Proportion, by multi- 
plying the third terms bj the ratio of the other terms, thus: 

The ratio of 5 to 10 is V ^^j ^^^ oC 3 to 9 is |=3. But 
multiplying 60 miles by the product of the ratios 2 and 3, that 
is, 6, is the same as multiplying 60 by them separately ; then, 
6 X 60 » 360 miles, Jins^ as before. 

JVbCs. — ^This method. In most cases, will shorten the process very mattriaUv, 
Ud in no case will it be any lonser ; for, when the rati(js axe fimctions, mw- 
tipiylBf <he third term by them (according to the rule for the maltipllcattai 
m naetioni) will In Act be the same process as by the other method. 



ARITHMETIC. 

O Vran tliepreceding remarks, what does Compound Proporti«ii, tt 
SBcnWo Rale of Tluree, appear to be ? 

A. It is finding the answer to such questions as 
would require two or more statements in Simple Pro- 
portion ; or, in other words, it is when the relation 
Qf the quantity required, to the given quantity of the 
same kind, depends on several circumstances com- 
bined. 

Q. The last qaestlon was 8<Aved by moltiplyliig the third term by the pr»- 
duct of the ratios of the other terms; what, then, may the product bewailed, 
which results from multiplying two or more ratios together t 

A: Compound Ratiq. 
From the preceding remarks we derive the following 

Q. What number do yon make the tUrd term 1 

A. That which is of the same kind or denomination 
with the answer. 

Q. How do yon arrange all the remaining terms 1^ 

A. Take any two which are of the same kind, and, 
if the answer ought to be greater than the third term, 
make the greater the second term, and the smaller 
the first ; but, if not, make the less the second ternO) 
and the greater the first; then take any other two 
terms of the same kind, and arrange them in like man- 
ner, and so on till all the terms are used ; that is, pro- 
ceed according to the directions for stating in Simple' 
Proportion. 

Q. How do you pnecffd next 1 

A. Multiply the third term by the continued pro- 
duct of the second terms, and divide the result by the 
continued product of the first tefma ; the quotient wUI 
be the -fourth term, or answer. 

Q, How may the operation, in most cases, be materially al t ot tm Bd 1 

A, By multiplying the third term by the continued 
product of the ratios of the other terms. 
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More Exercises for the Slate. 

1. ^ 95 mdif bjr working 10 hours a day, can dig a trenek 
16 feet long, 13 feet broad, and 6 feet deep, in 9 days, how many 
konrs a day must 15 men work, in order to dig a trench 48 fed 
long, 8 feet tvoad, and 5 feet deep, in 13 days f 

15 men : 35 men 



36 length ; 48 length 
13 breadth : 8 breadth 
6 depth : 5 depth 
13 days : 9 days 






10 hours : hours. 



In this example, the Moottd tenm, 35 X 48 K 9 X 5 X 0, s 439000, and the 
first tenns, 15X36xlSx6X 19. = 4069OO. Then, the third term, 10 X 

43B0iM,»43a0O0O- 466580 =sO h. 15| m., the fourth term, or Arts. 

Or by multiplying the third term by the ratios, thus : the 
ratio of 15 to 35 is H=l, of 36 to 48 is |, of 13 to 8 is }, of 
6 to 5 is f, of 13 to 9 is f) whose products, multiplied by the 

fhinA f««« •*• 5x4x«X5X3XlOh.__80OO. o k* iftt« 

third term, are 3x3x3X0X4 =648 **-"^ hr.lSJm. 

•Ais., as befoie. 

This method, it will be peiceivedk is mneh shorter than the former. But, 
had we selected terms whose ratios wotild be whole numbers, the proeees 
would have been shorter still, as is the case in the next question. The preeeat 
example, however, may be rendered more simple by rejecting equal terms, u 

3X3X3X6X4 3x3x6 

SM m 

ai^sO h. Ift^m^ jffM., as befbie. 

54 " 

Let the papil perform the following examples by the comnum 
rule of proportion first, then by multiplying by the ratio, and 
lastly by analysis. 

3. If 5 men can build 10 rods of wall in 6 days, how many 
rods can 30 men build in 18 days f 

In this example, the ratios of 5 to 30, and of 6 to 18, are 3 an« 
4 ; then, 3X4x10 rods»130 rods, Am. 

The same by analysis. 1 man will build ^ of 10 rods,=b ^, 

in 6 days, and in 1 day | of V*=J^«| ; that is, 1 man will 
build I of a rod a day; then, 30 men x 18 days x |»i30 rods, 
jins., as before. 

3. If 4 men receive 134 fdr 6 days* work, how much will 8 
men receive for 13 days' work % JL 896. 

4. If 4 men receive 134 for 6 days' work, how many 
may be hired 18 days for 106 f JL 8 men. 



ARITHMETIC. 

5. If 6 men, in 12 days, receire 186, how mach will 4 
receive for 6 days' work 1 A, t^. 

$. if 8 men receive 196 for 12 days' work, how long may 4 
men be hired for $24? A. 6 days. 

7. If 9 persons in a family spend $1512 in 1 year (or 12 ma) 
how much will 3 of the same persons spend in I months ? 

JL $168. 

8. If $2000 will support a garrison of 150 men 3 months, how 
kmg will $6000 support 4 times as many men ? (The ratios 

are 3 and ^ ; then, 3X^X3 mo.-=f •) Jt. 2} mo. 

9. If $100 gain $6 in 1 year, what will $900 gain in 8 months? 

.^.$36. 

10. If tlOO gain $6 in 1 year, in what time will $900 gain 
$36 1 .i. 8 months. 

11. If the transportation of 12 cwL 3 qrs., for 400 miles, cost 
$57,12, what will the transportation of 10 tons, for 75 ^'\:j& 
amount to ? Jt. $163. 

12. An usurer put out $150 at interest, and when it had been 
on interest 8 months, he received for principal and interest, 
$160 i at what rate per cent per annum did he receive interest ? 

By cancelling the ratios } and }, the third term will be the 
answer. A, 10 per cent 

Qticftionj on the foregoing, 

1. What will 2 yds of cloth coat, at 50 oenta (or $k) a 
yard ? What will 10 yds. ? What will 100 yd& ? What 
will 5 yds. ? What Mfill 9 yds. ? 

2. At 26 cents (or $i) a yard, what will 4 yds. cost ' 
What will 12 yds. ? What will 40 yds. ? What will 300 
yds. ? 

3. At $,33i (or 9k), what will 6 yds. cost ? What will 9 
yds. ? Will 24 yds. ? WiU 300 yds. ? WiU 7 yds. ? Will 
25 yds. ? 

4. At $,16i (or $1), what will 12 yds. cost? Will 13 
yds. cost? Will 14 yds. cost? Will 25 yds. cost? Will 
120 yds. ? Will 300 yds.? 

5. At $,121 (or $h) a yard, what will 16 yds. cost ? Will 
96 yds. ? Will 97 yds. ? Will 100 yds. ? 

6. At $,06i (or $j'y), what will 33 yds. cost } Will 6€ 
yds.? 

7. What will 4 qts. of molasses cost, at 2 cents a gill ? 

8. How many shillings in 4£. ? In B£, ? In 8X. 5 1. ? 

9. How many minutes in 8 hours ?. In 12 hours ? 



10. How many cents k^oia dollar? b #^ ? Ii $i 
I»*i? I«*J? I8*i? l8$-ft? I»$f> :«$^ 
I«$A' ^H^ l8*tt'' I»*f? I»$+|.' lB$i 

11. How many pence in 3 s. 9 d. ? In 8 s. 6 d. ? 

12. How many cents in 2 s. ? In 3 s. ? In 3 s. 9 d. ? 

13. How many cents will buy 3 slates, at 1 s. 9 d. each ? 

14. How many cents are 18 d.f Are 2 s. 6 d.? Are 5 s. 3 d, ? 

15. What kind of a fraction is | ? Is 14i ? Is * of I ? Is 

16. What mixed number is equal to ^ ? y ? 

17. How many 5ths in 8f ? In 4^^ .'* 

, 18. How many pounds in J^iS. ? In |^£. } 

19. How many pounds and shillings in lO/^iS. > i^£' 
is Is.) In S-fff^' ? 

20. How many shillia^ in '/ d. ? (a ^ d. ? 
21;, What fraction is tqnal to -J .'^ ^ r ^ .^ 

22. What kind of a fraction is ,5? is 14»3 ? 

23. What will be th« cost of 3 books, at $,5 apiece ? At 
$.25 .> 

24. What decimal fraction is equal to ^ .^ f .^ ^? 

25. Bought ,4 of a bushel of rye at one time ; at another, 
,25 ; and at another, ,35 ; how much did I buy in all ? 

26. How much is f of a shilling ? f s. ? (1^ s. is 1 of 
12d.»2d.) Mhilling? 

27. How much is ^ of | ? Is } of -j^ ? Is ^ of ^ ? 

28. How much is 3 times ^ ? 3 times | ? 3 tunes } ? 

29. A man bought ^ of a barrel of flour for 8 doUan ; how 
much was it a barrel ? 

30. 3 is 4- of what number ? 

31. 5 is 7 of what number ? 

32. 10 is )■ of what number ? 

33. 7 is } of what number ? 
of 6 is ^ of what number ? 
of 12 is j^ of what number? 
of 12 is f of what number? 
of 12 is 1^ of what number? 

38. If a man save 7 of a dollar a day, how many dollan will 
he save in 16 days ' How many in 17 days ? In 25 days ? 
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89. In V ^^^ many times 1 ? 

40. In y how many times 1 ? 

41. In V how many times 1 ? 

42. In ^^ how many times 1 ? 

43. William gave away 1 apple and ^, which was |- of ak 
be had ; how many had he ? f is 3 times as much as J ; 
hence, if 1^ is ^ of a certain number, the number must be 3 
times l^i thuslj—}; then f X 3 = | = 44, ^n«. 

44. 2j is i of what number ? (If 2 J is i, f , or the hibb- 
ber, is 5 times as much ; that is, 5 times 2j »= ) 11 J, Am, 

45. 1-J is 4 of what number ? 

46. If is ♦ of what number ? 

47. William gave #,26 for 2,4 yds. of ribbon ; how nraeh 
was it a yard ? 

48. Divide 3,6 by ,7. A. 6. 

49. Divide 3,6 by ,07. A. 60. 

60. Multiply 6 by ,7. A. 3,6. 

61. Multiply 60 by ,07. A. 3,6. 

62. How much will f of a pedt of nit coift, «t fl a 

bushel ? 
53. How many drams is !• of an onirce I 
64. How much is |^ of a yard ? 

66. How much is | of a day ? 

56. How much is f^ of a minute ? 

67. If you pay 6 cents a quart for ale, how much is that a 

gallon ? 

68. If a man earn $8 a week, how much is that for each 

working day in a week ? 

69. If a man travel 6 miles in 2 hours, how &f will he 
travel in 16 hours ? 

60. What is the ratio of 2 to 6 ? Of 6 to 2 ? Of 9 to 6 ? 
Of 6 to 9 ? Of 10 to 100 .' 

61 . If 20 bushels of apples cost $10, what will 5 bushels coat? 
6!2. What is the ratio of 20 to 6 ? 

63. If 6 gallons of water fall into a cistern, eotitainioff lH 
gallons, in 1 hour, and 3 gallons leak out in an hour, now 
long will it take the cistern to be filled ? 

64. If 4 men, in one day, consume 3 loaves of bread, how 
many loaves will 12 men consume in 4 days .' 

66. If 6 men, in 12 days, reap 18 acres of gmin, how 
many acres will 12 men reap in 4 days ? 
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€6. What part of 1 month is 15 days? Is 1 day? Is S 
A&ys ? Is 3 aays ? Is 6 days ? Is 10 days ? Is 20 days ? 

67. What is the interest of $20 for 4 months? For 10 
months ? For Z months ? For 1 year 4 months ? 

68. What is the amount of $40 for 2 ma ? For 6 mo. ? 
For 10 mo. ? For 1 yr. 8 mo? ? 

69. What is the interest of $60 for 15 days? For 10 
days? For 1 day? For 5 days? For 2 mo. 15 days? 
For 4 mo. 10 days ? For 1 yr. 8 mo. 15 days ? 

70. What must vou pay a broker, who gives you $20 in 
Boston bills, in exchange for Providence bilk, at | per cent, 
eommission ? At I per cent ? At 1 per cent. ? 

71. What is my demand for selling $600 worth of cotton, 
and guarantying the payment, at 5 per cent, commission ? 
At 7 per cent, commission ? At 4 per cent. ? 

72. What is the amount of $1 for 1 yr. 8 mo. ? 

73. What is the amount of $200 for 1 yr. 8 mo. ? 

74. What, then, is the present worth of $220, -due 1 yr. 8 
mo. hence? 

75. What is the present worth of $530, due 1 yr. hence ? 
What is the discount ? 

76. A merchant, having bought cloth for 50 cents a yard, 
wishes to mark it so as to gain 10 per cent. ; what price must 
he put on it? (,50X110aB$,55 ^n^.) What price must 
he put on it to gain 4 per cent. ? 8 per cent. ? 20 per cent. ? 

77. William bought a sled for $3, and sold it so as to gain 
10 per cent ; what did he get for it ? 

Exercises for the Slate. 

1. Bought 1 gallon of molasses for 6S^ cents, 1 quarter of 
flour for $l,13i, 3 lbs. of tea for $1,05, 3 yards of flannel for 
$,87i, and 1 skein of sdlk for 6^ cents ; what was the amount of 
the whole 1 J. $3,73|. 

3. Bought 144 11^. of raisins for $16 : what was that a pound ? 

-tf. $,111+. 

3. What is the cost of 3600 yards of flannel, at $,l2i a yard ?- 
450. Ai$33i?-1200. At$,^?-720. wtf . $2370. 

4. In 20 lbs. of silver, how many spoons, each weighing 5 oz. 
10 pw(. 1 ^. 43 spoons, and 3 oz. 10 pwt. rem. 

5. A bought 4 hogsheads of molasses for $84, sold 1 hogshead 
for $25, and the remainder at the rate of 4 cents a pint; how 
much did he make on th^ whole 1 A. $1,48. 

6. Bought a hogshead of ^gar, weighing 12 cwt. 1 <^r. 15 Ibft. 

18 
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aad sold at one time 2 cwc 2 qrs. 8 lb$., at another 5 ewt 15 A^ 
and at another, I cwt. 3 qrs. ; how much remained unsold 1 i 
2 cwt. 3 qrs. 20 lbs. 

7. Multiply f by f . J. H. 

8. Divide | by f . .i. |. 

9. Multiply I by f . ji. f|. 

10. Divide i by |. JL |f = l^. 

11. There are 4 pieces of cloth^ one containing 8| yds., 
another 16j yds., another 12i yds., and another 74 yds.j how 
many yards in the 4 pieces 1 J. H yds. 3 qrs. 3^ na. 

1% What is the difference between ^ and J. jS. i. Be- 
tween f and y .' J. y*]j. Between f and j^ ? w4. |^. 

13. Reduce y of a guinea to the fraction of a pound? Jl. j. 

14. What i^s the value ol ,003125£.? ^. 3 qrs. 

15. How much does ,025 make molnplied by ,325 H8126. 

^:^jih'^-^' By3T^?-7675. By276?-69. By25io^? 
-6250125. J 7,6104875. 

16. A farmer sent a load of hay to market, which, with the 
cart, weighed 29 cwt. 3 qrs. 16 lbs. ; the weight of the cart was 
I0| cwt. ; what did the hay come to, at $15 a ton ? 

A. $14,357+. 

17. A merchant bought sugar in a hogshead, both of which 
weighed 8 cwt. 15 lbs. ; the hogshead alone weighed 1 cwt. I qr., 
what was the cost of the sugar, at lU cents a pound 1 A. S86,73|. 

The two preceding questions are proper examples In a rule 
usually termed Tart and Trett. 

18. Bought 50 yards of broadcloth for $160,50, but, not prov- 
ing so good as I expected, I am willing to lose $42 on the sale 
of it ; what must I demand per ell Frenph 1 A. $3,555. 

19. What is my demand for selling 600 bales of cotton, at 
$40f a bale, at 2( per cent commission '?-550l25. For 4| per 
cent. ^-110025. For 7 per cent 1-17U50. For 5| per cenui- 
13141875. A. S4676,06i. 

20. What is the interest of $200,50 for 2 yrs. 6 mo. ?-30<m. 
For 5 yrs. 3 mo. 15 davs1-6365a For 6j mo. 1-6516. For 1 
yr. 3 mo. 19 days 1-15672. A. $115,921. 

21. What is the difference between the compound and simple 
interest of $200 for 1 yr. 6 mo. ?-36. For 3 yr. 4 mo. '?-2967. 
For 2 yrs. 6 mo. 15 days?-1523. A. $4,85. 

22. What is the amount of $60 for 10 yrs. 3 mo. 19 days 1- 
9709. For 8 yrs. 9 mo. 9 days ?-9159. A. $188,68. 

23. Bought calico for 25 cents a yard ; how most i mark it so 
as to gain 10 per cent, on each yard 1-275. 12 per cent. 1-38. 
15 per cent. 1-287. 20 per cent. 1-30. A. $1,1.42. 

24. What is ihe difference between the discount of $227,66, 
for 2 yrs. 3 mo. 20 davs, and the interest of the same sum for 
the same time 1 A, ^,833. 
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85. Which is the most, the compound interest of $5S50 for b 
frs^ or the discount of the same sum for the same Lime ? 

j1. Compound interest, by $55,877. 

86. If 300 men, in 6 months, perform a piece of work v/\ /n 
the days are 12 hours long, how many m<?n will do the same in 
4 months, when the days are only 8 hours long 7 A» 675 men. 

27. What is the difference of time between April 1st, 1826, 
and June \b\\u 1829 1-3, 2, 14. Between March I9ih. 1829, and 
August 20, 1826 ?-2, 6 29. Between July 5, 1800, and February 
16, 1826 1-25, 7, 11. A. 31 yrs. 4 mo. 24 days. 

28. What is the interest of $120,60, from June 1. 1828, to 
Jane 16, 1829 M537. Prom May 15, 1824, to August 29, 1830 1 - 
45506. From October 10, 1^, to November 1, 1828?-2313. 
^.$75,173^^. 



wmm&m 



IT l^XXY. In computing Interest on Notes 

• When 'a settlement is made within a short time from the date or r«»m^ 
mencement of interest, it is generHlly the custom tp.proceed according to tlie 
following 

Find the amount ot the principal, from the time 

the intei^est commenced to the time of settlement, and 

likewise the amount of each jpayment, fiom the time 

it was paid to the time of settlement ; then deduct the 

amount of the several payments from the amount of 

the principal. 

Exercises fen- th£ Slate. 

1. For value received, I promise to pay Rufus Stanly, or orde *, Three Han 
dred DgUars, with Interest. April 1, 1835. 
•300. Pk**^* Mlablt 

On this note were t^.e fullowing ehdorsements :— 

Get 1 1885, received $1U0 ) Timt. 

April )a 18SW, *^ « 50 V 3, 2, 6, 1, 11, lb, % 
Dec. 1,1827, •♦ $120 S 
What was dti' April 1, 18S8 1 Ane. $60,73. 

CALCULATION. 

The first ylncii)al on interest from April 1, 1335 9300,00 

Interesr .o April 1,1828,(36 mo.)..... 54,00 

Amotint of principal 8354,00 

First payment, Oct. 1, 1825 $100;00 

fnterest to April 1, 18S8, (30 mo.) 15,00 

Second payment, April 16, 1896.... f 50,00 

Interest to April 1, 1828, (23| mo.) 5,87 

Third payment, Dec. 1, 1827 190,00 

IntMMt to April 1, 1828, (4mo.) 2,40 

Amotint of payments deducted |9B9,f7 

Renutinfi ihic, Apr!l 1, 1898 tf^.Ttl 



ARITHMETIC. 

9. Fbv value received, 1 promise to pay Peter Trusty, m order, Fhre 
dred Dollars, with intercut, July 1, 1835. 
t5U0. Janks tfAmsLcaet 

ENDORSEMENTS. 

Joly 18, 1836, received 9300 > Time, 
Jan. 1,1837, " • 40> 3,15,3,1, 
March 16, 1837, " 9230 S 6. 15, 1, 4. 

What remained due July 16, 18381 . Jtne. $75,15. 

3. For value received, I promise to pay William Stimpson, or orde^ One 
Thoiuand Dollars, with interest. Jan. 16, InW. 

91000. Ttm CAMMrm^ 

ENDORSEMExVTS. 

March 16, 1831, received $600 ) Time. 
May 1,1833, " «12()> 3, 1,10, 
July 16,1883. •* 9180 > 8,15, 0. 
>f|iat vemalned due Jan. 16, 1833 ? Am. 93U3,50. 



Massachusetts Rule. 

, ^'Compute the interest on the principal sum to 
. Jie first time when a payment was made, which, either 
. lone, or together with the precediag payments (if 
bfiy), exceeds the interest then due ; add that intercut 
to the principal, and from the sum subtract the pay* 
blent, or the sum of the payments^ made at that time^ 
and the remainder will be a new principal, with which 
proceed as with the first principal, and so on, to tht 
time ot settlement." 

1. Fat valu received, T promise to pay Jason Park, or order. Six Hnndiei 
Dollars, with 'nterest. March 1, 1833. 
9600. STsrsBii Stimmw. 

— ^ ENDORSEMENTS. 

May 1, 1833, received 93UU 

June 16.1834, '' 9 80 

Sept. 17, 1825, ** 9 13 

Dec. 10, 1635, *' 9 15 

March 1,1836, " 9100 

Oct 16,1837, " 9150 

What was there due August 31, 1828 7 ./}n«.'e 194,41. 

The principal, «600. on interest fh>m March 1, 1833 9680.00 

Interest lo May 1, ld33, (14 uio.) 43,00 



Time. 
1, 3, 1.1,15,1. 
8,15, 1,7. 
15, 10, 15. 



Amount 9643,00 

Payment, May 1, 1833, a sum greater than the interest *. 300,00 

Doe May 1, 1833, forming a new nlneipal... 9443,00 

liitefest on 94«i, from May 1, 1893, to June 16, 1834, (13| mo.) 39,83 

Amount, carried forward 9471,83 
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« 

Amonnt, broo^ht forward #471,83 

Ihiyiiientt itme 19^ 1834, a snin greater than the interest then dne . . . 80<M 

Doe Jane 16, 1834, forrainK a new principal $391,83 

Interest-OB f 381,63, from Jnne 16, 1884, to March 1, 18S6, (90i mo.)> • • 4049 

•431,W 

Aiiniwiit^airmB leas than the intefsst then doe 9 13 

Payment, a sum less than the Interest then dne. ^ # 15 

Payment, a smn greater than the interest then dne #100 

«1«7,00 




Due March 1, 1^5, ftmntng a new prinelpiil » I904JD9 

Ivfenwt AH «l3Q4,W, (tqm MaKh 1, 1836, to Oct 16, 18!27, (19| mo.) . . . 29,73 

Amount f334,73 

Payment, Oct. 16, 1837, a sum greater than the interest then^due 190,00 

Due Oct. 16, 1837, forming a new prinoipa] $184,73 

InUiBaH on «184>73, from Oct. 16, 1837, to August 31, 1838, being the 
time of settlement, (lOj^ mo.)>-* • 9,60 

Balance dne. Aug. 31 , 1828 9194,41 

2. For value received, I pnwaiite to pay Asher L. Smith, or order, Nina 
Hundred Dollars, with interest. June 16, 1880. 

f900. WiLLiAK MoRitia. 
ENDORSEaifiNTS. 

July 
Sept. 
Dec. 
June 

Aug. 16,1835, ** $Sm 15, 1, & 
March 1,1837, " 9S(»± 
What remained due Sept. 1, 1838 1 Jin*. 9483,07. 

Connecticut Rule. 

Bstablished by the Supreme Court of the State of Connecticut In 1804. 

" Compute the interest to the thne of the first pay- 
ment ; if that he one year or more from the time the 
interest commenced, add it to the principal, and deduct 
the payment from the sum total. If there be after 
payments made, compute the interest on the balance 
due to the next payment, and then deduct the payment 
as above ; and, in like manner, from one payment to 
another, till all the payments are absorbed ; provided 
the time between one payment and another be one 
year or more. But if any payments be made before 

one. ye^'ff interest ha^ accrued^ then compute the 

18» 



910 ARITHMETIC. 

interest on the principal sum dae on the obligation, 
for one year, add it to the principal, and compute the 
interest on the sum paid, from the time it was paid up 
to the end of the year ; add it to the sum paid, and de- 
duct that sum from the principal and i^nterest, added 
as above.* 

'^ If any payments be made of a less sum than the 
interest arisen at the time of such payment, no interest 
is to be computed, but only on the principal sum for 
any period."' 



1. For valne reeelved, I promise to m Peter Trusty, or order, One Thoo- 
sand Dollars, with interest June 16, 1894. 
$1000. Jaxis PatwsUk 

— ; — ENDORSEMENTS. 

Jnly 1, 1835, received fSSO ) Tims, 
Alig. 18, 1898, " ai57 ( 1, 15, 1, 1, U 
Dec. 1, 1896, " $ 87 f 1. 8, 15, 6, 
Feb. 16.1838. ** 9818 j 6,10. 
What was due August 36, 1838 1 Ana. $5tf7,86. 
#1000,00 principal of the note. . ' 

63,50 interest to July 1, 1885, 0^ months.) 



$1063,50 amount 
350,00 Ist payment dedncted. 



9813,50 due July 1,1835. 
54,84 interest to Angnst 16, 1896, (13| montbi.) 



9867,34 amount 
157,00 3d payment deducted. 

9710,34 due August 16, 1836. 
43,63 interest for 1 year. 

9753,96 

f^ HQ ( amount of 3d payment to August 16, tStt (Ikt Mi 
vw,o» I ^ jj^ ^^^y^ ^^ g^ months. 

9663,37 due August 16, 18S7. 
19,86 interest to February 16, 1898, (16 montlwO 

98^13 amount 
318,00 4th payment 

9464,13 due February 16, 1898. 
14,69 interest to August 36, 1838, (6( months.) 

9478,83 due August 36, 1838, the time of settlemeat 

* If a year does not extend beyond the tfane of payment; but if tt #m^ 
then find the amount of the ifflnclp&l, remaining unpaid, up to die time or 
settlement, likewise the amount at the payment or payments Ikom the ' 
they were paid to the time of settlement and deduet the sam of thee* 
tmwnts ftom the amotmt of the principal. 
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9. Fur value received, I promise to pay ^ohn P. Smith, or order, Eight film- 
ired and Seventy-five Dollars, with interest. January 10, 1831. 
•873. Hakrt Tbom mw^ 
ENDORSEMENTS. 



Aog. 10, 1834, received $260 
Dec. 16, 1825. *' •.'iOO 
Alarch 1, 1826, *' 50 
July I, 1H27, " $150 . 
What was due September 1, 18281 ^hm. 0447. 



Tinu, 
I 3, 7,1,4.«,1,9|. 
^ 6,15,1,8. 



IT IjXXVI.' Practice in Compound Numbbbh. 

Openitlans in c4nn|>ound nunbers, as poanda, •hiiltngs, for instanee, SMf 
be shortened by takmg aliquot parts, as in Praetiee of Federal MeumtM 
IT XXVUI. 

1. What is the cost of 28 bushels of salt, at 10 s. a bushel? 

In this example, 10 s.ss ^X. ; t^n, 4 of 38 bushels Is the cost in poonda. 
Ihus, 28 -r 2 = MX., ./Jiw. 

2. What will 40 bushels of wheat cost, at 5 s. sas \£. a 
bushel .> AtlO».=^i^. .? At 4 s. = JiE. .^ Atls. =i^£.? 

I. Hence, when the price is an aliquot, or even, 
part of a pound, w« divide the number of gallons, 
yards, &c., by this aliquot part, as in If XXVIIl. 

Exercises for the Slate. 

1. What will 8640 yds. of cloth cost, at 10 s. =» l£. a yardV 
4390. At 6s. 8 d. = i£. 1-3880. At 5 s. = ^jE. 1-2160. At 
4 s. =» t£. 1-1728. At 3s. 4 d. « |£. 1-1440. At 2s;. 6d.- 
ix.1-1080. At 1 s. 8 d. = t^jC. 1-730. At is, 4d.«T^je. V 
57a Atl.s. 3 a. = ^£. 1-540. At 1 s. = ^£. 1-432. At 
iOd. - ^^ - ^JE. 1-360. At 8d. =x ,^£. 1-288. At 5 d. - 
^£.1-180, At 2H. - A^. "J-QO. A. 16794£. 

JMe.— The aliquot parts of a pound, in the following examples, aikiy be 
found in the former examples; 

3. What cost 20 gallons of brandy, at 6 s. 8 d. per gallon 1- 
6,13,4 

3. What cost ,8 yds. of broadcloth, at 10 s. per jrard 1-4. 

4. What cost 25 bashels of rye, at 5$. per boahel 1-6,5. 

5. What cost 30 bushels of opts, at 2 s. 6 d.. per bushel 1-?,lft. 

Aim 30£. 13&4d. ^ 

7 
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6. What will 51 bbls. of cider cost, at 79. 6 d. per obL 

12£. 15 s. = cost, at 5 s. per bM. 
6£. 7 8. 6d.ssc()9t,atSs. 6d.perbli&. 

A^$. 19jC. 2 s. 6d.se cost, at 7 8.6 d.perbbl. 

58.=ije. )5i 

St. 6d. ss| of 5s. ; tlien, | ) ISjC. 1.5 s. as cost, at 5s'. per bbi. 

6£. 7 8. 6 d. =a cost, at Ss 6 d. per bbl. 

Ans. 19£. 2 s. 6 d. 3= cost, at 7 s. €d. per bM. 

II. Hence, when the price is not an aliquot pan 
of l£,y we may first find what is the greatest even 
part, and then take parts of this part, and so on, for 
several times. 

7. What will 20 yd*!, of cloth cost, at 12 s. 6 d. per yard V12, 10. 

8. What will 40 yards of cloth cosi, at 15 si. per yard 7-30. 

9. What will 36 biishels of corn cost, at 7 s. Cd. per bushel 1- 
13,10. 

la What cost 13 bbls. of ale, at 17 s. 6 d. per bbl. 1-10,ia 

A. 6G£. 10 s. 
11. Whaf vViU 5 cwt. 3 qrs. 21 lbs. of sugar cost, at $9,00 p'.f 
ewtl 



1 qr.s 

»lbB.s:^ 

7lbs.= 



Sqrs*s=|cwt. 



of 8 qrs. ; then, 
of 1 qr. ; then, 
of 14 lbs.; then, 



».eo 



48,00 = cost of 5 cwt. 
4,80 =>B cost of 2 qrs. 
2,40 = cost of 1 qr. 
1,20 = cost of 14 lbs. 
,60 = cost of 7 lbs. 



Aru. 957,00 = cost of 5 cWL 3 qrs. 91 lbs. 

13. At $3,50 per yard, what will 5 yds. 2 qrs. of broadftkith 
cost 1-1375. What will 4 yds. 1 qr. cost 1-10^. WUl 6 yds 
3 qrs. 7-.16875. Aw5. $41,2}5. 

13. 5 cwt. 3 qrs. 16 lb.s., at $4,20 per cwt 1-2475. 
• 14. 3 cwt. 1 qr. 7 lbs., at $3,60 per cwt. 1-11025. 

16. 4 yds. 3 qrs., at $2,10 per yd. 1-945. 

11 4 gals. 3 qts., at $3,40 per gal. 1-1530. A $61,436. 



FELLOWSHIP; 



FELLOWSHIP. 



t LXXVIl. 1. Two boys, William and Thomas, 
trading with marbles, in company, gained 80 cents ; William 
owned I of the marbles and Thomas i ; what was each one's 
part of the gain ? 

2. James and Rufus, owning a sled in company, sold it for 
$3 more than it cost, that is, $3 gain ; Rufus owned | of it, 
and James i ; what was each one's share of the gain ? 



Q« What is the RuLs of Fbllowbhip 1 

A, When men are trading in company, it ascertains 
the gain or loss to be shared by each. 

Q. What is called Stock, or Capital 1 . 

A. The money advanced or put in trade. 

Q. What If called Dividsmd 1 

A. The gain or loss to be shared by each. 



1. Three men, A, B. and C, traded in company ; A pat in 
1900, B $400, and C $600; ihey gained $300: what was each 
man's share of the gain 1 ' 

in this example, it is evident, that B oaght to have twice as moch of the 

etn as A, for his stclcJi is twice as mucii, and C 3 times as much as A ; that 
each iimn*s gain or loss ought to have the saliie relation to the whole gain 
or loss, as the money he put in has to the money they all put in< The same 
principle will apply in all cases in which a number is to 'je divided into parts, 
which shall have a given relation, or^ratio, to each other, as the dividing a 
bankrupt's estate among his creditors, apportioning taxes, A.c. 

HencCi from the foreaoing example, we derive the ibllowing 
proportions : 



A's stock, $200 \ 
B's stuck, $400 
C's stock, $600 



$ $ $ $ 

1200 : 200 : : 300 : 50, A's gain. 

300 : 100, B's gain. 

300 : 150, C's gain. 



1300 : 400 
1200 : ^00 



"Whole stock, $1200 

By ratios. These are ^% , j\%, j%%% =^, J, ^ ; then, 

300X1, that is, iof $300=$50, A's; i of S300«$100, B's: 
and I of S300=.$I50, C's gain. 
Or,hy analysis. If $1200 sto:k gain $300, then $1 stock 
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This last method win (,enere(ly be found tlie shortest, and best adapted ti 
business ; especiaily when there are several statements, in which all tha 
first terms are alike» and all the third terms are alike. 

Proof. It is plain, that, if the work be right, the amount of 
the shares of the gain or loss must be equal to the whole gain 
or loss; thus, in the last example, A's is $50-|-B*a $lOO-fC*« 
S150»$300, the tmhole gain. 



Q. What, then, Is the Bulk 1 

A, Ah the whole stock : to each man's stock : : 
the whole gain : to each man's gain. 



3, Tnree merchantsj, A, B and C, gained, by trading in com- 
pany, $200 ; A's stock was $150, B's $250, and C's S400; what 
was the gain on S'l, and what was each man's share of the g^in 1 
A. The ^ain on $1 is $i ; then, i of S150«$37,50, A's; i of 
$250=S«'«i,50„B's ; and \ of $400=$100, C's. 

3. A, B and C, freighted a ship with 270 tons; A shipped oa 
board 9G tons, B 72, and C 102 ; in a storm, the seamen were 
obliged to throw 90 tons overt)oard ; what was the loss on 1 
ton? andhuw many ions did each lose? ^, The loss on 1 too 
Isiofaton; A's,3S} Bs,24; C's,34. 

4. A and B trade in company, with a joint capital of $600: 
AjDUt in $350,50, and B ;^9,50, and, by trading, they gained 
$120: what is the gain on $1, and what is each person's share 

of the gain ? jifis } ] A's, $70,10; B's, $49,90. 

5. A ship, valued at $25200, was lost at sea, of wh^ch | be- 
longed to A, i to B, and the remainder to C: wjiat is. the loss 
on $1 ? and how much will each man sustain, supposing $18000 

of her to be insured 1 jins, l\ A's, $2400: B's, $3600, and 
C's, $1200. 

Perform the following examples, in the same manner, by 
finding how much it is for $1, or unity. 

6. A detachment, consisting of 5 comminies, was sent into a 
garrison in which the duty required 338 men a day: the first 
company consisted of 162 men ; the second, 153; the 3d, 144, 
the fourth, 117; and the fifth, 108; how many men must each 
company furnish,' in proportion to the whole number of men ! 
A. The proportion for 1 man is \ ; then, i of I62=i54, firsv^ 
company ; the second, 51 ; the third, 48; the fourth, 39 ; and the 
fiAh, 36 me<i. 

7. Two men, A and B, traded in company, with a joint capi- 
tal of $1000; they gained $400, of which A took $300. and B 
the remainder: what was each person's stock? jf9t«. $1 gaa* 
requires 2| stock : A's, $750 ; B*s, $250. 
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8^ Divide $1000 between 4 persons, so that their shares may 
be to each other as 1, 2, 3, 4. A. SlOO, 1^200, $300, |H00. 

9. A bankrupt is indebted to A S350, to B SIOOO, lo C $1200, 
to D S420, to E S85, ro F S40, and to G ^20; his whole estate 
is wprth no more than $1557,50: what will be each creditor's 
part of the property 1 

lu adjasting claims of this nature, it is the general practice 
to find how much the debtor pays on $1, Vhich is. in this case, 
$i. A. A, $175; B, $500; C, $600; D, $210; E, $4^,50; F, 
$20;G, $10. 

10. A wealthy merchant, at his death, left an estate of 
$30000, to be divided amcmg his 5 children in such a manner 
that ihetf shares shall be to each other as ih«ir ages, which 
are 7, 10. 12, 15, 16 years ; what was the share of each 1 

Am. $3500, $5000, $6000, S7500, $8000. 

11. A and B invest equal sums in trade, and clear $220, of 
which A is to have 8 shares, because he spent all his time in 
managing the concerns, and B, only 3 shares: what is each 
man's gain 1 and how much is A allowed for his trouble 1 Afh$, 
$160 ; A's share, $100 for his trouble; $60, B's share. 

12. If a town raise a tax of $1920, and all the property in 
town be valued at $64000, what will that be on $1 1 and what 
will bef.A'stajc, whose property is valued at $1200% Anj. $,03 
on a dollar; A's tax, $36. 

In assessing t&XJt&^ we mtist first make an inventory of all the property, 
both real and personal, of the whole town, and also of each individual who 
is to be taxed : and, as the whole number of polls are rated at so much each, 
the tax on all the polls must fhrst be taken ouffVom the wh«)le tax, and the 
remainder is to be assessed on the property. Then, to find how much any 
individual must be taxed for his property, we need only find how much the 
raniainder of the whole tax is on $1, and mulUply his'inventoxy by it. 

^oU. — In some states, taxes are assessed only on the real and personal 
estate of the inhabitant^;, no poll taxes being allowed. 

13. A certain town is taxed $2140 ; the whole property of 
the town is valued at $500000 ; there are 200 polls, which are 
taxed $,70 each ; A's property is valued at $1400, and he pays 
fox 2 polls : 

A Polls. Cts. Polls. 

C's, at 1200, pays for 2 j H's, at 825,50, pays for 3 ; 
D's, *' 1265, '» "1; I's, "800,40, " " 2; 
E's, "2125, " "3; J's, " 375,25, " "1; 
F's, " 3621, " " 2; K's, " 265,30, '' " 2. 
What will be the tax on $1 1 and *vhal will be A's tax 7 
900 polls X$,70» $140, amount o'. the poll taxes; and $2140 
— $140 » $2000, which is to be assessed on the property. 
$500000 : $2000 : : $1 : $,04, tax on $1. Then, to find A's tax, 
his inventory being $140Q, we proceed thus:— 
$1400 X $,04 = $56 
2 polls at $,70 =^$ 1,40. 

$57,40, A's whole tax, Ant. 
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What will be C*s lax ^-4940. What D's 1-6130. WhatE'sV 
8710. What FS1-M624. What H's 1-3512. What I'sT- 
334160. WhaiJ'sW571. What K's 1-13012. 

Ans, $430,29a 



COMPOUND FBt.LOWSHIP. 

1^ LXXVlll. 1. Two men hired a pasture for SO ; A 
put in 2 oxen for G months, and B 3' oxen lor 5 mouths; what 
ought each to pay for the pasture 1 

2 oxen for 6 months is the same as (2 X 6 ^) 12 oxen for 1 
month; and 3 oxen for 5 months is the same as (3X5 =^) 1^ 
oxen for 1 month. 

The shares of A and B are the same as if A had put In 12 
oxen, and B 15, for 1 month each ; hence the relation of 12 to 
15 is the same as in Simple Fellowship, thus, 

27) 



Q. HeW, then, does Compound diifer from Simple Fellowship 1 

•d. Compound. regards time, Simple does not. 

Q. From the preceding example, what appears to be the 

A. Multiply each man's stock by the time it is con- 
tinued in trade. 

Then, As the sum of the products : each man's 
product : : the whole gain or loss : each man's gain 
or loss. 

Mure Exercises for the Slate. 

^ • 

fi. Three merchants. A, B, and C, enter into partnership ; A 
puts in $60 for 4 ma, B S50 for 10 mo., and C $80 for 12 mo. : 
but by misfortune thej lose S50: how much loss must each 
man sustain 1 C A's, $7,058-f- 

Afu, { B's, 814,705-t-. 
( C's, «28,235-h. 
3. Three butchers hire a pasture for $48 ; A puis in 80 she^f, 
for 4 mo., B 60 sheep for 2 mo., and C 72 sheep for 5 mu. ; 
what share of the rent must each man pay 1 ( A's, 319,20. 

Ans. } B% $ 7,20. 
( C's, $21,6a 
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4. Two merchants entered into partnership for 16 mo. ; A at 
first ptu in stock to the amount of $600, and at the end of 9 
months, put in $100 more; B piit in at first $750, and, at the 
expiration of 6 months, took out $250 ; \ritb this stock they 
gamed $386; what was each man's part? a^, S A's, $200,797, 

•^'^- i B's, $185,302. 

5. On'' the first of January, A began trade with $760, and, on 
the first of February following, he took in B with $540; on the 
first of June following, he took in C with $800 ; at the end of 
the year, they found they had gained $872 ; what was each 
man's share of the gain ? 

Ans. A's share, $384,929 ; B's, $250,71 ; O's, g^,36 



MCNSURATION. 




YliXXtX. SaUARE MEASURE. 
Q. What are your ideas of a Sqnarel 

A, It is anything which is as 
long as it is wide. 

Q. What kind of a flgnie does this oath* 
light appear to be 1 

A, A square figure. \^ 

Q. Whyi 

A. Because the side AB is as 
long as the side BC. 

tHow many sides has this figore, and what Ui their length t 
How many equal eomers has it 1 

A, Four. 

( 

Q. What are ihMo comers generally called 1 

A. Angles. 

Q. How, then, would yon deseribe a Square figw* ^ 

A, It has four equal sides, and four equal angles. 

Q. In the above fignre, if each aide be 1 foot ia length, what oa|^ k It 
heeaUedl 

A. 1 square foot. 
19 
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Q. If the ddes of a aquaro be each I yard in 
length, a& In the figure on the right, what ought it 
M> be called 1 

A, 1 square yard. 

Q. In this square, I perceive there are several 
mialier squares contained in the larger. If you 
count all the smaller squares, allowing each one 
lo be 1 foot, how many square feet or square yards 
will they make 1 

Q. Why7 , ^ 

A. Because there are 9 small squares, each contain- 
ing 1 sq. ft., which make 9 sq. ft., i. e. 1 sq. yd. 

Q. How many square feet, then, make 1 square yard t 

A. 9. 

q. If we multiply 3 feet (the length of 1 side) by the width, 3 feet, mak- 
bg 9, the same result is produced as before. What, then, wiU moltlplylof 
the length of any square by the breadth, or the length into itself, give f 

A. The square feet, square inches, &c., contained ia 
the figure. 

Q. How many iquake Inches in a figoie 3 Indies long «nd S indue 
wldel 

A, 2x2s4. 

ISiadMi 

- • 

Inches square ? 90 inches square ? 30 inches square 1 

Q. How many square feet in a figuris 1 foot, or 12 inches, squaie 1 

A. 1 square foot. 

Q. How many square Inches in 1- square footi and why 1 

A, 144 sq. in. ; because 12 in. X 12 in. =144. 

Q. How many square feet in 1 sqtiare yard ? and why ? 

A, 9 sq. ft. ; because 3 ft. x3 ft.3B9. 

Q. How many square yaids in 1 square rod 1 and why t 

A, 30^ sq. yds. ; because 5^ yds. X ^ yds. ■■ 
30J. 

Q. How many square feet in 1 square rod ? and why 1 

A, 272^ sq. ft. ; because 16^ ft. (the number of 
feet in 1 rod in length) x 16| ft.«*272f . . 

Q. This Agnre on the rlight A B 

is called a Parallel<%ram : 
what, then, are your ideas of a 
rarallelogram 1 

A, That It is a 
figure which is longer 
than it is wide. 



Q. How many In a figure 4 inches long and 4 taiches wide f 
square, that is, 13 inches long, and 12 inches wide 1 8 indies square ? 




/ » MENSURATION. 

Q. We see by this figure, that there are two kinds of Panll6lofnai8,'Tig^ 
ABCD and ABEF. By Inspecting these they will be found to be e^nil : 
bow, then, may a Pamllelogram be defined t 

A. It is a figare which has its opposite sides of equal 
length, and its opposite angles equal. 

Q. If this figure had been square, and each side 2 feet in length* It is 
plain that it would have contained 4 equare feet ; but, allowmg the longest 
side to be 3 feet, and the shortest side only 1 foot, it will, of course, contain 
bttt ^ as many square feet ! how many, then, does it contain 1 

A, 2 ft. (length) X 1 ft. (breadth) — 2 sq. ft. 

^ If a figure 1 inch in breadth and 1 inch in length contains 1 square 
inch, how many square inches will a figure 1 inch wicte and 3 inches lone 
contain 1 3 inches long 1 4 inches long 1 8 inches long ? 13 inches longi 
30 inches long 1 

Q. If a figure 1 foot wide and 1 foot lone contains 1 square foot, how 
many square feet will a figure 1 foot wide and 8 feet long contun 1 3 foet rang ? 
4foetlongt 8 feet long I lOfeetlon^l 

Q- How, then, do you proceed to find the square foet, inches, iat^ of a 
square or parallelognun 1 

A. Multiply the length by the breadth. 

1. How many square feet in a room 10 feet loi^ and 1 
feet wide ? (10 X 2 ssi20 sq. ft., An$,) In a roon 8 teet widt 
and 12 feet long ? 20 feet long i 

2. How many square rods in a piece of land 4 rods wide 
and 8 rods long? 10 rods longi 11 rods long? 12 rodf 
long ? 10 rods long and 4 rods wide ? 



Q. When a piece of land, in any shape, eontaku 40 aqwn nads, wilit li 
ItcaUed? 

A, 1 rood. 

3. How many square rods in a piece of land 40 rods long 
aad 2 rods wide ? 4 rods wide ? 

Q. When a piece of land, in any shape, eontains 160 sqvue iod% 
ts it called ? 

A, 1 acre. 



4. How many square rods in a piece of land 20 rods long 
and 2 rods wide ? How many such pieces will make an acrt, 
or 160 square rods ? 

5. How wide must a piece of land be, which is SO lods Iob^ 
to make an acre ? 40 rods long ? 20 rods long ? 

6. How many square feet of boards are contained in the 
floor of a room 10 feet square ? 20 feet square ? 10 feet 
wide and 20 feet long? 20 feet wide and 30 feet long? 
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7 How many square yafds in a iigure 3 feet long and 9 
feet wide? 6 feet square? 10 feet long and 9 feet wide? 
6 feet long and 2 feet wide ? (2 X 6s3 1 2 -r- 9=ss 1 ^ yd»., Ans,} 
[n a figure. 1 feet Jong and 4 wide ? A. 4^ yds. 

8. How many square yards in 9 square feet? In 108 ? hi 
72 ? In 99 ? In 27 ? In 80 ? In 37 ? 



5 square miles. 




5 miles square. 
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Q. How, thflpi, must sqxiare feet, square inches, Ice, be divided 1 

A, Square inches by square inches, square feet by 
square feet, &c. 

Q. We are now prepared to aliswer 
that interesting question whic^ occurs 
in Geography, viz., the dtflference be- 
tween miles square and sqiuire miles. 
The ^nres on tlie right are introduced 
for the purpose of its illustration. Ex- 
lunine them attentively ; then tell me, 
for instance. What is the ctiflfaienee 
between 5 square miles and 5 H^es 

«|WU»1 

A, 5 square miles means 
5 miles in length and only 
1 in breadth ; but 5 miles 
square means 5 miles in 
length and 5 miles in breadth, 
making 5 times as many 
miles as only 1 in breadth; 
that is, 25 square miles. 

From these illustrations we derive the following general 

AUliE. 

Q. How do you proeeed to find the contents of a Square or PuaIlol»> 
grainl 

A, Multiply the length by the breadth. 

Exercises for tke SlaU. 

1. In a room 16 feet long and 11 feet wide, bow many sqnai« 
feetl A. 176. 

2. How many acres in a piece of land 560 rods long and 33 
rods wide 1 560 x 33 » 1 12 square acres, Ans, 

The pupil mnst recollect that square inches mast be divided 
by square inches, square yards by square yards, ^e. 
. 3. How many acres in a piece of land 370 n^ wide and ^8 
rods long 1 Au. 985 acres^ w rods. 
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^ ]p:NSURATIOX. m 

4 How many rods long must a piece of land he, which is 9^ 
rods wide, to ny^ke 1 acre 1-2. H()w many rods wide to make 
4acre8?-8.> How many rods wide to make 200 acres 1-400. 
J. 410 rods. 

5. How many square feet of boards are contained in the fioor 
of a room 40 fL 6 in. long and 10 A. 3 in. wide 1 (Reduce ilie 
inches to the decimal of a foot.) Ji. 415,125 fi.^4l5k feet 

6. How many acres are contained in the ruad from Boston to 
Providence, allowing the distance to be 40 miles, and the ave* 
rage width of the road 4 rods 1 ji. 320 acres. 

7. How many square feet are contained in a board 12 incites 
long and 12 inches wide 1-1. 12 inches wide and 24 inches 
long 1-2. 3 feet long 1-3. 20 feet long 1-20. A. 26 feet. 

8. How many square feet in a board 1 ft. 6 in. wide and 18 
ft. 9 in. long 1 J, 28,125 ft.«=28i feet. 

9. Hy»w many yards of carpeting, that is 1^ yd. wide, will 
cover a floor 21 fl. 3 in. long and 13 ft. 6 in. wide? 

J. 25i yards. 

10. How many feet of boards will it take to cover the walls 
of a house 30 ft. 6 in. wide, 40 ft, 9 in. long, and 20 ft. high 1 
and what will they come to, at $10 per 1000 feet *jt. 2850 feet, 
cost f28|. 

11. How many shinl^les will it take to cover the roof of a 
bam 40 feet long, allowing the length of the rallers to be 16 
ft. 6 in., and 6 shingles to cover 1 square foot 1 what will they 
cost, at $1,25 per 1000 1 A, 7r<20 shingles ; cast $9,90. 

12. What will a lot of land, 300 rods wide and 600 rods long, 
come to, at $15 an acre 1 ji. $16875. 

13. what will a lot of land, 1 mile square, come to, at $20,75 
per acre ? J. $13280. 



H LXXX. SOLID, OR CUBIC MEASURE. 

?. When a block is 1 inch long, 1 inch thick, and 1 Inch wide, how many 
Inches is it said to contain 1 

A 1 solid or cubic inch. 

Q. How many solid feet does a Mock, that Is 1 foot long, 1 foot thick, and 
1 foot wide* contain 1 

A, 1 solid or cubic foot. 

Q. If a block 1 font thick, 1 foot wide, and 1 foot long, contains 1 strfid 
foot, how many solid feet dnos such a block that is 2 feet lone contain 1 3 
feet long 1 5 feet long 1 10 feet long 1 90 feet long 1 30 feet long 1 

Q. How many snlid feet does a block 8 feet long, 8 feet thick, and 1 foot 
wide contain 1 S feet wide 1 3 feet wide 1 

Q. How many solid inches does a block 3 inches long, 9 Inches wide, 
and 1 inch thick, contain 1 S inches thick 1 4 inches thick 1 10 inches 
dOekf 

Id* 



ARITHMETIC, ^ 

9. Honr, then, would you . pnx^eed, to fiod taow maay solid ftet. I nc> <% 
$sc^ ve contained In s solid body 1 

A, Miiltiply the length, breadth and depth together. 

1. How many solid feet in a block 4 feet thick, 2 feet 
wide, and 5 feet long? Ans. 4 X 2 x 5 =« 40 solid feet. 

2. How many Bond or cubic feet in a block 12 iiiches lon^, 
12 inches wide, and 12 inches thick ? A. 1 solid foot. 



Q. When a load of wood contains ,428 solid feet what is it called 1 

A. 1 cwd. 

3. How many solid feet in a pile of wood 8 feet lon^, 4 
feet wide, and 4 feet high ? A. 128, =a i conl. Ho^ many 
cords of wood in a pile 8 feet long, 4 feet wide, and 8 feet 
high ? A 256 solid feet, «» 2 cords. 



Q. In common language, we say of a load of wood brought to market, II 
it is 8 feet long, 4 feet high, and 4 feet wide, th»t it is a cord, or it contains 8 
ftet of wood. But this would make 198 solid feet ; what, then, is to be 
lUiderBtood by sHyiiig of such a load of wood. tb^U it coatalns 8 feet of wood 1 
or, in common language, *' there is 8 f(«t of it V* 

A. As 16 solid fttet, in any form, are -J of 128 feet, 
that is, ^ of a cord, it was found convenient, in reckon- 
log, to call every 16 solid feet 1 cord foot ; then 8 such 
cord feet will make 128 ^olid feet, or 1 cord, for 8 
times 16 are 128. 

Q. How, then, would yon tiring solid fiaec into cord feet ? 

A. Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 2 
feet high, and 1 foot wide ? How many in a loat' 8 feet long, 
2 feet high, and 2 feet wide ? 8 feet long, 4 feet wide, and S 
feet high ? 

5. If, in purchasiiig a load of wood, the seller should say 
that it contains 3 cord feet, how many solid feet must there 
be in the load ? How many solid feet to contain 4 cord feet? 
5 cord feet ? 6 cord feet ? 7 cord feet ? 8 cord feet? 9 cord 
feet? 

6. How many cord feet in a pile of wood 8 feet long, 1 foot 
wide, and 4 feet high ? 

In perfimning this last examjple, we multiply 4 feet (the height) by 1 IboC 
(the wklth), making 4; thon, this 4 by 8 feet ( he length), making 3S-r 1^ 



MENSURATION. 

(tnrd feeO.sScord tteUJtns, Bat instead of ntiltiplying thQ 4 bytheB 

I feet In len^h, and dividing by 16, we may simply divide by 3, without nwl- 

tiplying ; for the divisor, 16, is 3 times as large as the maltiplier, 8 ; conse- 

^ ^fmnll^, it wiU produce the lawe Msalt as before ; thm, 4 K lHB4-f-S» 3 

^ cord fttit, Jtnt^ M befert. 

I 



Q. When, them, a load of wood is 8 feet long, or contains two lengths, each 
4 feet ^which is the usual lei^th of wood prepared for market), what easy 
method Is ihens of finding how many eoid feet^such a load contains 1 

A, Multiply the height and breadth together, and 
divide the product by 2. * 

7. How mnch wood in a load 8 feet long, 3 feet high, and 
2 feet wide ? 3X2=t6-r2arB3 cord feet, Ans. 

8. How many cord feet in a load of wood 2 feet high, 2 
feet wide, and of the usual length ? 3 feet bi^h and 2 feet 
wide ? 3 feet wide and 3 feet high ? 4 feet wide and 4 feet * 
high ? 4 feet wide and 6 feet high ? How many cords o a 
load 4 feet high, 4 feet wide f 

9. How wide must a load of wood be, which is 8 feei long 
and 1 foot high, to make 1 cord foot ? How wide to make 2 
cord feet ? 3 cord feet ? 6 cord feet ? 10 cord feet ? 

19. What will a load of wood 8 feet long, 3} feet wide, and 
4 feet high, cost, at $1 per foot ? 

The tbregoing remarks and illustrations may now be embraced 

in the following 

RI7I.BS. 

Q. How do yo« find the contents of any solid or cubel 

A. Multiply the length, breadth and depth together. 

Q. When the toogdi of wood is 8 feet, how can yoo find the number of 
eord feet it eontates, without multiplying by 8 and dividing by 167 

A. Multiply the breadth and height together, and 
divide the product by 2 ; the quotient will be cord 
feet. 

Q. Han d<ryott Mng eord feet Into oords f 

A. Divide by 8. 

JVeCe.— If the wood Is only 4 feet in iength, proceed as last directed ; then, 
as 8 feet in length is 8 times as much wood as only 4 feet in length, hence | 
the result, found as abore, will be the arswer in oord feet ; that k, divide bt 
9 twice, or onoe by 4. 



m ARITHMETIC. 

Ex$rei8esfor the i^ate, 

i. How many solid feet in a load of wood 8 feet long, 4 feel 
wide, and 3i feet high ? 4 X 3i^»14-^2»7 cord feet, Jns, 

2. How many feet in a load of wood 5 ft 6 in. high, 3 ft 9 in. 
wide, and of the usual length 1 

(Reduce th« lachea to the dedmal ai a foot) A, 10 |y^y^ a=g 1 O^ft. 

Perform thit last example by redndng the Inches ^ a foot to a common 
fVaction. This method, in most cases, will be found piefemble : thus, taking 
the last examine : — 

5 fk. 6 in =5i ik «V ; thcns 3 ft 9 iu.*«3| ft.=»V ^ V = 
i|^^-2= VV=10T1f> ^^y as before. 

3. In a block 8 ft. 6 in. in length, 3 ft 3 in. wideband 2 ft 9 
in. thick, how many solid feet? ji» Decimally, 75,^6875 feet= 

75f i feet. By common fractions, V X ^ X V =^4F = 

75|-j feet, Jns.^ as before. 

4. If a load of wood is 8 feet long, and 3 feet wide, how high 
must it be to make 1 cord 1 

In this example, we know that the height mnlttpliedhy the width, and tbii 
product divided by 3, must make 8 cord feet, that is, 1 cord or load ; hence, 
8 X 2 -= 16 -j- 3 = 5i feet height, Jins. 

5. If a load of wood is 5| feet high, and 8 feet long, bow wide 
must it be to make 2 cords *? 

2 cords =5 16 cord feet ; then, 16xSs32-r*5is6 feet wide, Jtnt. 

6. If a load of wood is 5j feet high, and 8 feet long, how wide 
must it be to make 3 cords 1-9. 4 cords 1-12. 8 cord? ?-24. ji. 
45 feel. 

7. How many solid feet of timber in a stick 8 feet long, 10 
inches thick, and Cinches wide?-*3i. 10 feet long, 12 inches 
(hick, and 1 ft. 3 in. wide 1~12|. 20 A. 6 in. long, 24 inches 

wide, and 1 ft. 9 in. thick 1-71|. jA. 87A feet. 

8 In a pile of wood 10 feet wide, 3 ft 3 in. high, and 1 mile 
long, bow many cord feet, and how many cords f 

ji. 10725 cord feet:-1340| cords. 

9. How many tons of timber in 2 sticks, each 30 feet long, 
20 inches wide, and 12 inches thick t J, 100 feet-^fi0«2 tons. 

10. How many bricks 8 inches Icmg, 4 inches wide. and2i 
inches thick, will build a wall iu front of a garden, which is to 
be 240 feet long, 6 leet high, and 1 foot 6 inches wide f 

J. 51840 farieks. 



DUODECIMALS. 



DUODECIMALS. 

1 KiXXXI. Q. From what is the word duoduimaU derived t 

A. From the Latin word duodedm, gignifying twelve. 

Q. In common decimals, we are aocustoined to suppose anj whole thing, 
IS a foot, for instance, to be divided into ten equal parts ; but bow Is a foot 
divided in duodecimals 1 and what are the parts called ? 

A, Into twelve equal parts, called inches or primes ; 
and each of these parts into twelve other equal parts, 
called seconds; also each second into twelve equal 
parts, called thirds^ and each third into twelve equal 
parts, called fourths^ and so on to any extent whatever. 

Q. What, then, are duod— jmaltl 

A. Fractions of a foot. 

Q. WbatflaetloaorafbettsoiieiMhf 

A, ^ foot. 

Q. What flraetton of a foot is 1 second t 

J. A of A - li* ft- 

. Q. What ftaction of a foot is 1 tUidl 
Q. What ftKBtion of a foot Is 1 fborth 1 

^- A o^ A o^ A o^ A « n^ ^*- 

Q. Now, since ISths multiplied by ISths mftke 144ths, and -^ff make 
JL *, also, 144ths multiplied by IStha malce ITSBths, and yUy make <j Vj \ 
it Is plain that w« may write the fiactions without their aenominatm, by 
making some mark to distinguish them. ^Vhat marks are generaUy used foi 
thlspttipoiel 

A. 12ths, inches, or primes, are distinguished by 
an accent, thus ; 8' signifies ^^ 8 inches, or 8 primes ; 
7"= Y^X) or 7 seconds ; 6'" »« jAt' ^^ ^ thirds, &c. 

Q. We have seen that ISths multiplied by ISths produce 144ths : what 
then, is the product of 5' (Inches or primes) multiplied by 7 (inches) 1 

A. 35", that is, 35 seconds, or ^^^. 

^. What li the product of S" (seconds) multiplied by 7' Qnnhm^ 1 

A 35"*, that is 35 thirds. 



m AAITHMETIC 

Q, What is the product of 5" Csacondi) maltlplM uf t" (MeoiMls) 7 

A. 35'", that is, 35 fourths. 

Q. How may the Taloe of the product always be deMnnUied 1 

A. By placing as many marks or accents at the liglt 
af the product as there are marks at the right of bolh 
multiplier and multiplicand counted together. 

Q. What^ then, wonUI V'»* (fifths) mottipUed by B'***** (sliths) pr«Mftnre ? 

A. 56'"'"'"", that is, 56 elevenths. 

a What would 7" (esconds) mnltipUed by 9" (thizds) produce 1 

A. 35'"", that is, 35 fifths. 

Q. What would 8" muItipUed by 9" piodnee 1 ' 

A. 24"" (fourths). 

Q. From the preiBediDg, What appears to be the Talue of feet multiplied 
by pnmes or inehes 1 or what do feet multiplied by primes glvel 

A. Primes. 

Q. What do primes multiplied by priaws gi^l 

A Seconds. 

Q. What do primes mnlttplM bp ieeeaAiglVil 

A. Thirds. 

Q, What do seeonds multii^led by seeoads givet 

A. Fourths. 

Q. What do seconds mnltipUed by thirds ghnet 

A. Fifths. 

Q. What do thirds multiplied by fhlidsgifiel 

A, Sixths. 

.Afele^—TUs might be exinded lb the SUM maiaer to aay indeOaitB leBf* 
The foUewriiig tabl* floalaiM a few ef these deaowlnitioM. 

Repeat the 

12'" (fourths) -bs r" (third.) 

12'" (thirds) -sk, 1" (second.) 

12' ^seconds) Mkc l' (inch or prime.) 

12' (inches or primes) . . aak* 1 foot. 

Q. How may duodedmals be added and subtracted 1 

A. hi ^e same manner as compoiUKl numben ; Id 
of a less^ denomination always making 1 of a greater, 
as in the foregoing table. 



DUODECIMALS. 



MULTIPLICATION OF DUODECIMALS. 

^. What ai« duodecimals wed for 1 

A. For measuring anything respecting nf^ich length 

and breadth, also depth are considered. 

1. How many square feet in a board 10 (1 8 in. long^ and I 

ft. b in. broad t • 

We have eeen how vach an' example may be perfonned by common deci- 
mals ; we wiU now perform it by duodecimals. 

OPERATION. 

Length, 10 jft. 8' 
Breadth, 1 5' 



4 
10 



6' 

8' 



4" 



Ans, 15 1' 4" 
plsriag 10 feet by the b', we say 



8 inches or priraes***-]^ of a fool, 
and 5' (prime3)=i^ of a foot; 

then, TV^T7=mof a foot, 
thai is, 40" (seconds)=3' (inches) 
and 4" (seconds): we now write 
down 4" at the right of the 
inches, reserving the 3'' to be 
carried to the inches. In mnlti- 

piymg tw leei oy inc o', we say ^-j ~ ra ot 50 (inches), ^d 
the 3' we reserved makes 53', =4 feet and o', which we place 
nnder feet and inches in their proper places^. Then, multiply- 
ing 10 ft. 8' by 1 ft. makes 10 ft. 8', which we write under the 4 
ft. 6'. We now proceed to add these two products together, 
which, by carrying 13, after the manner of compound rules, 
make 15 ft. 1' (inch) 4" (seconds), the Answer. 

It wlU be found mostconTeBlentin practice to begin by mnttiplylBg the mul- 
tiplicand first by the feet, or hif best denomination of toe mnltiplier, then by 
the inches, Ice., thus : 



OPERATION. 
10 ft. 8' 

1 5' 



10 

4 



5' 



i'< 



lX8' = 8',andlft.Xl0ft. = 10ft. Then 5' X 8' 
aB40"s3' (to carry), and 4" (to write down); 10 
X 5' =30' -t y (to carry) =53' = 4 ft. and 5', which 
we write down nndemeath the 10 and 8'. Then, the 
sum of these two products, added together as befon;, 
is 15 it. 1' 4" Ana.^ the same result as the other. 

A*«(e,— Had we been required to multiply 15 ft. 1' 
4" by feet and inches again, we should have pro- 
ceeded in the same manner, carrying '" (thirds) one 
place farther towards the rl0it, and "" Cfoiurths> 
another place still, and so on. 



15 1' 4" 

From these examples we derive the following 



^ How do yoa nmltlply in dnodedmals 1 

A. Begin with the highest denomination of the 
multiplier, and the lowest denomination of the 



AAITHM£TIC. 

multiplicand, placing the first figure in each [nrodacsl 
one place farther towards the right than the former, 
reeoUecting to carry by 12, as in compound rules. 

More Exercitetfar the Slate. 

3. How many feet in a board 3 ft. 6' wide, and IS ft. 7 loss 1 

.i. 30ft.r«". 

3. In a load of wood 8 ft. 4' lone, 3 it 6" high, and 3ft. 3' 
wide, how many solid feet ? ji. 67 It. 8' 6". 

Jfote. — Artificers compote their work by different measures. GlasiBg and 
maaon's flat work are computed by the square foot ; painting, paving, plas- 
tering , Ice, by the square yard ; flooring, roofing, tiling, Itc., by the square 
of JOD feet ; brick work by the rod of lu feet, whoee square is fi79|; the 
contents of bales, cases, &c., by the ton ul 40 cubic feet; an^ the timnage of 
ships by the ton of 05 feet. 

4. What will be the expense of plastering the walls of a room 
8 A. 6^ high, and each side 16 n. 3' long, at $,50 per square 
yard? J, |30,694-f. 

5. How many cubic feet in a block 4 ft. 3' wide, 4 A. 6' long, 
and 3 ft. thick 1 J, 57 ft. 4' 6". 

6. How moch will a marble slab cost, that is 7 ft. 4' long, and 
1 ft. 3' wide, at $1 per fdot. f9,l6|. 

7. How many square feet in a board 17 ft. T long, Iftb^ 
widel J. 34 ft. lO' 11". 

8. How many cubic feet of wood in a load 6 ft. T long, 3 ft. 
5' high, and 3 ft. 8' wide 7 jf. 83 ft. 5' 8" 4"^ 

9. A man built a house consisting of 3 stories ; in the npper 
story there were 10 windows, each containing 12 panes of glass, 
each pane 14' long. 12' wide ; the first and second stories eon- 
tainea 14 windows, each 15 panes, and each pane ^6' long, l^ 
wide : how many square feet of glass were [here- in the whole 
honse? ji. 700 sq. ft. 

10. What will the paving of a court-yard, which is 70 ft. 
long, and 50 ft. i' wide, come to at |,20 per square 9 

11. How many solid feet are there in a stick of timber Tft ft. 
»ong, 15' thick, and 18' widp 1 J. 131 ft. 3*. 



Qtiestions on the foregoing. 



1. How many pence are there in Is. 6d. ? How many 
cents ^ 

2. What will 4 yards of cloth cost, in cents, at 1 a. 6 d. 
per yard ? At 8 s. per yard ? At 4s. 6d. ? At I s. ? Ai 
9a.? AtlOs. 6d.? 



QU£ST10N6. 

S. If a man consume 1 lb. 9 oz. of bread in a week, how 
nuch would he consume in 1 month ? 

4. At 4 cents for 1 oz., what would 1 lb. cost ? 

5. At 4 cents for 2 oz., what would 1 lb. cost ? 

6. At 4 cents for 8 oz., what would 2 lbs. cost .' 

7. If a man spend $2k per day, how many days would he 
be in spending $4\ ? $6| .' $12k ? $20 ? 

8. How many marbles, at 4 cents apiece, must be given for 
24 apples, at 2 cents apiece ? 

9. How many yards of cloth, at $4 per yard, must be given 
for 6 bbls. of cider, at $2 per bbl. ? For 8 bbls. ? For 12 
bbls. ? For 18 bbls. ? 

10. What part of 1 month is 1 day? 2 days? 4 days? 

5 days ? 6 days ? 7 days ? 10 days ? 20 days ? 29 days ? 

11. What is the interest of $1 for 12 mo. ? 10 mo. ? 9 
mo. ? 6 mo. ? 3 rao. ? 1 mo. ? 15 days ? 

12. What is the interest of $6 for 1 yr. 2 mo. ? 2 yrs. ? 
1 yr. 1 mo. f 9 mo. ? 2 mo. ? 1 mo. f 15 days ? 10 (lays r 

6 days ? 5 days ? 1 day ? 

1 3. What is the amount of $1 for 6 mo. ? 3 mo. ? 2 mo. ? 
1 mo. ? 15 days? 

14. i^uppose I owe a mani $115, payable in 2 yrs. 6 mo., 
without interest, and I wish u> pay him now, how raveh 
ought 1 to pay him ? 

1^. What is the discpunt of $115, for 2 yrs. 6 mo. ? 

16. William has i of ^n orange, and Thomas |; what 
part of an orange do both own ? 

17. Harry had f of an orange, which he wished to divide 
eqcmlly between his two little sisters; can yon tell me what 
part of an orange each one would receive? 

18. Which is the most, ,5 of 20, or ,26 of 40 ? 

19. How many times can you draw | of a gallon of cider 
from a barrel containing 30 gallons ? How many times 4 of 
a gallon ? How many limes i of a gallo^ ? How many times 
^ uf a gallon ? 

20. A man, failing in trade, is able to pay his creditors only 
$t^dh on the dollar ; bow much will he pay on $3 ? On $4 ' 
On $12? On $13? On $300? 

21. A man, failing in trade, was able to pay only $,16| on 
the dollar; how much would he pay on a debt of $4 ? $6 ? 
$10? $9? $20? $100? $600? 

22. Two men bought a barrel of flour for $10 ; one gave 
$3, and the other $7 : what part of the whole did eack fay ? 
What part of the flour must each have ? 

20 
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23. If 30 bushels of oats cost $10, what is that a bushel? 
What will 5 bushels cost ? What will 20 l)ushel8 ? 

24. If 3 men mow a field in 8^ days, how m^y men will 
mow the same in 2 days ? In 1 day ? In 4 days ? 

' 25. Two men, A aod B, hired a pasture ; A j>aid $3, and 
B $5 ; what fractional pairt of the whole did each pay ? The 
profits from the pasture were $16; what was each man's 
share of the gain ? 

26. Three men. A, B, and C, are engaged in trade; A 
puts in $4, B $5, and C $6 ; they gained $60 : what is each 
one's share of the gain ? 

27. Two men, A and 6, hired k pasture for $12; A put in 
1 cow 4 months, and B 2 cows 3 months ; what ought each 
to pay ? 

28. A merchant, having purchased a piece of broadcloth 
for $2 per yard, wishes to make 20 per cent on it ; what 
price must he ask for it ? -''^ 

29. William has -)- of a dollar, Thomas ^, and Harry ^ ; 
how many centa have they in all ? 

30. A merchant sold calico at $,22 per yaid, and thereby 
gained 10 per cent. ; what did it cost him per yard? 

31. Harry, having f of an orange, gave ^ to Thomas, who 
gave I of his part to his little brother, and kept the remainder 
himself; what part did he keep? How much is i^off ? 
How much does ^ of ^ of f from i^ leave ? 

32. How much is IXf off.M. How much is 1X| 

33. What is the quotient of } divided by | ^ 

34. How much does | exceed ,75 ? 

35. How much does | exceed -^ ? 

36. How many strokes does 'a regular clock strike in 8 
hours ? 3 h. ? 4 h. ? 5 h. ? 6 h. ? 7 h. ? 8 h. ? 9 h. ? 10 
h. ? 11 h.? 12 h.? 24 h.? 

37. How many square feet in a board 12 inches wide, and 
48 inches long ? 36 in. long ? 72 in. long ? 

38. What part of an acre of land is there in your father's 
garden, allowing it to be 4 rods long and 2 rods wide ? 4 rods 
wide? 

39. How many cord feet of wood are contained in a load 
S feet wide, 2 feet high, and of the usual length ? How many 
feet in a load 6 feet hieh and 3 feet wide ? 2 feet high and 6 
feet wide ? 4 feet high and 21 feel wide ? 



QUESTIONS. m 

40. How many solid feet in a block 12 inches long. It 

inches thick, and 12 inches wide ? 12 inches long, 12 iSichea 
wide, and 6 inches thick? 

41. How long will it take to count $1000, at the rate of 50 
a minute ? 

42. What is the difference between 4 square fieet and 4 
feet square .' 10 miles square and 10 square miles? 3 rods 
square and 3 square rods ? 

A parenthesis, •oeloalng leveial nnmben, tlgnlites tlmt these nnmben are 
10 be taken together, or as one whole nuiuber ; bitf, when perfonnlng sob 
traction and addition with these and other niunbers, they may be taken 
eiUier as before, or one by one, thus : — 

(16 + 4) X 3 — 00, read l6+4s90 X 3 »aO. 

Or, (16 X«) ^48. 4 X 3s 12. Thea,484.12a=60, thesameaeliefoiie. 

43. (9-t-3)+8 =s how many ? A. 20. • 

44. (9 — 3) — 4 = how many ? A. 2. 

45. (16+5) X 4 = how many ? A 80, or 60+20. 

46. (15 — 5) X 4 = how many ? A, 40, or 60— 2a 

47. (9+3) — 3 = how many ? A. 4, or 3+1. 

48. (9— 3) -^3 = how many? A. 2, or 3 — 1. 

49. (12— 8)-r (3+1) = how many? A. 1, or 3—2. 

A line, or vinculum, drawn over numbers, is sometimM 
used instead of a parenthesis. 

50. 1+8 X 12 =s how many ? il 144, or 48+9C. 

51. 2£. 4s.X2=s bow much? A, JU. 88. 

52. (2s. 6 d.)X 2 show much? 

53. (7 s. 6 d.) X 4 = how much ? 



54. 3X3X2X10 = how many? 

55. How many minutes of motion make 2 dijgveef of 
motion ? ' How many seconds of motion make 3 mmutes of 
motion ? 

56. How many degrees is the circumference of the earth ? 

57. The earUi, you know, turns round once in everv 24 
hours, or, in common language, the sun moves round the 
earth in that time ; in what time, then, will the sun travel over 
15** (degrees) ? and why ? A. 1 hour for 360<»-r-24 h. = 15*». 

58. In what time will he travel over !<> (degree) of motion ? 

J. 1^ of 1 hour, or ^ of 60 min., s 4 nin. 

59. In what time will he travel over 1' (minute of motion) .' 

.^ ^ of 1 min., ot-^jqI &0 sec., =s4 seconds. 



Q. By the IbitgoiBg we see that every degree of notloii makes a dlilbr- 
enee la time of 4 niinatee, and evcfy mlnate of motfam a dUbmiee of 4 



ARITHMETIC. 

■aeondt. Wow, flseA lon^tiide ki reckoned In degraes, rawid the earth, eaa 
yoa (ell me how to find the difference in time between one place and another^ 
after knowing their dlffinence in longitude 1 

A, Multiply the difference of longitude in degrees 
and minutes by 4 ; the product will be their difference 
IB time, in minutes and seconds. 

60. What is the difiference iii time between two places, 
whose difference in longitude is 2^ 4'? A. 2o 4'X4=8 
minutes and 16 seconds, the difrer«nce in time. 

61. What is the difference in time between two places, 
whose difference in longitude is 5^ 10' ? A. 20. m. 40 sec. 
What, when the difference of longitude is 8° ? Jl. 32 m. 
Is 10<» ? ^. 40 m. Is 15o ? A. 60 m. = 1 hour. Is 15o 
15'? ^ 1 h. 1 m. 



Q. The eon travels from east to west: which place, then, will have the 
earliest time 1 

A. The one most easterly. 

62. There are two places, the one sitfiated in 10^ £. lon- 
gitude, and the other in 4^ £. longitude ; what is the differ- 
ence in time between these two places? When it is 24 
minutes past 6 o'clock in the former, what hour is it in the 
latter? A. 24 minutes, difference in time; then, 10^ being 
the most easterly place, it is there 24 minutes earlier than at 
4^; that is, when it is 24 minutes past 6 at lO*', it is only 
6 at 4«. 

63. Bosten is situated about 6^ 40' E. longitude irom the 
city of Washinjgton; when it is 2 o'clock at Washington, 
what o'clock is it at Boston ? A. 26 m. 40 sec. past 2 o'clock. 

64. ** 1 recollect of reading a story once of a gentleman 
going to a foreign country, who had a fancy to look at a 
blight star every evening, at the same moment, with a cer- 
tain lady whom he left behind, and they agreed to look at it 
at 9 o'clock ;" but, it seems ffiat, when the gentleman was 
in a different longitude, the time would, of course, be differ 
ent; as, for instance, when he was in longitude differing 30^ 
W. from where the lady was, she most probably had retired to 
rest, and was, perhaps, asleep, while he was gazing at the 
star. Can you tell me what o'clock it was, then, where she 
was ? When he was 60** of W. lon^fitude from her, what 
hour of the night was it at the place where the lady resided ? 



QUESTIONS. 



Exercises for the ^ate. 

I. Write down three millions, three hundred and three thou- 
5and} three hundred and three. 

'i. What is the difference between 50 eagles and 4599 dimer ? 
A. 640,10. 

3. What number is that, which, being divided by 65, the 
quotient will be 421 A. 2730. 

4. A captain, 2 lieutenant^, and 30 seamen, take a prize 
worth S7002, which they divide into 100 shares, of which tlie 
captain takes 12, the two lieutenants each 5, and the remainder 
js 10 be divided equally among the sailors; how much will each 
man received A. Captain's share, $840,24; each lieutenant's, 
$350,10, and each seaman's, $182,032. 

5. Bring ^400 into crowns, ai 6s. 8d. each. A. 360 crowns. 
i'}. Washington was burn A- D. 1732; how many years old 

would h<^ have been, had he lived until the end of the year 
1S-J71 and how many seconds old. allowing the yeartocooiaiti 
3G5J days] A. 95 years, 2997072000 seconds. 

7. Tlie wheels of a cart are 5 feet in circumference, and that 
of a Vvheelbarrow "27 inches; how many more times will the 
latter turn round than the former, in going round the earth 1 
How many more timeb in going through the earth, allowing 
thn tiiaineter lo be i of the circumference 1 A. 32292480 times 
rourtd ihe eanh, 10704160 times through it. 

H. How manv minuies it it from the commencement of the 
Cnris.ian era to the end oHhe year 18271 A. 960928920. 

9. Jacob, by contract, was to serve Labao for his two dangh« 
ters 14 years; when he had accomplished 10 years, 10 mo., 10 
weeks, 10 days, 10 hours, 10 minutes, how many minutes had 
he then to served A. 1416350. 

10. Rt'duce j^i to its lowest terras. A. -J^. 

I I. What is the value of f of a cwi. 1 A.I qr. 90 lbs. 

12. What is the amount of ,5 ,05 ,005, ,555 ,18765 and 85671 

il. 8568,39765t. 

13. tMyide A by A- A ^%. 

14. From 17f take } of | of hJ. A. iaJ4. 

15. Reduce V^ to a mixed number. A, 45t?' 

16. What is the value of ,435 of a pound 1 A 8s. 6 d. 

17. Reduce 14 a. 6 d. 3 qrs. to the decimal of a pouDd. 

A. ,7381+. 

18. From ,1 of a pound, take ,0678 of a pound. A. ,03S3. 

19. If you ^ve $60 for 25 yards of cloth, what will 1 yard 
4i8t1 A.S2,40. 

20. A mercbani sold 8 bales of linen, 6 of which contained 
15 pieces each, and in each piece were 40 yards; the other 2 
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oales fontalned 19 pieces each, and in each piece were 27 yards; 
what did the whole amoant to, at Si^ per yard 1 A. 45310. 
3L A man, dying, left $10024 to his wife and 2 sons, to be 

, divided as follows: to his wife f , to bis eldest son J of the re- 
mainder, and to his youngest son the rest j what is the share 
of each 1 A, #3759 to his wife, $2506 to his eldest son, $3759 
to his youngest. 

32. A farmer sold a grocer 20 bashe Is of rye, at $,75 per 
bushel ; 200 lbs. of cheese, at 10 cents per lb. ; . in exchange for 
which he received 20 gallons of molasses, at 22 cents per gal- 
lon, and the balance in money ; how much money did he re- 
ceive 1 A. $30,(iO. 

23. A has 150 yards of linen, at 25 cents per yard, which he 
wishes to exchange with B for muslin at 50 cents per yard ; 
how much muslin must A receive 1 A. 75 yds. 

24. A gave B 500 yards of broadcloth, at §2,50 per 3rard, for 
600 nmbrellas; what were the umbrellas apiece 1 A. $2,0S34-. 

25. A farmer sold a grocer 20 bbls. of apples, each barrel con 
taining 3 bushels, at 40 cents per bushel-24; 30 bushels of 
corn, at 90 cents per bushel-27 ; 500 lbs. of cheese, at 8 cents 
per pound*40; 200 lbs. of butier, at 17 cents per pound~34,' 
75 bushels of turnips, at 19 cents per bushel-1425 ; 40 bushels 
of barley, at $U per huAhel-50 ; 25 bitshels uf rye at 95 cents 

rT bushel->2375 ; and, in exchange, the farmer has received 
bbls. of cider-brandy, at 42 cents per gallon-2()4G ; 4 bbls. of 
flour, at $8f per barrel-35 ; 60 gallons of molasses, at 34 cents 
per gallon-2040 ; 40 gallons of wine, at 91 50 per galloh-60; 10 
lbs. of tea, at 73 cents per poond>730; $40 in cash; and he 
agrees lo take np what is still due him, in rice, at 7 cents per 
pound ; how many pounds of rice mast the grocer give the far- 
mer to balance the account 1 A, 340 lbs. 9 oz. 2^ dr. 

96. What qnantiry of cider, at $1,20 per barrel, will buy 2 
barrels of rum, at $2 per gallon 1 A. 105 bbls. 

27. A man exchanged 40 bushels of salt, at $1,50 per bushel, 
for 900 bushels of oats, at 25 cents per bushel ; how much was 
the balance in his favor 1 A. $10. 

28. A sold B 16 cwt. of sugar, at S\ cents per pound-14784 ; 
20 bbls. of flour, at $lli per barrel-925 ; 17 chests of tea. 
each containing 8 cwt., at 53 cents per pound-W7296; 30 
tierces of rice, at $36 per tie roe- 1090; for which B gave np A 
his note of $400, that had been on interest 6 yrs. 7 mo. 15 days- 
559 ; in addition to which B gave A 700 docen of wax candles, 
at $1,14 per dozen-796; and for the balance A consents to take 
B's note, payaMe In 2} years, without interest ; but B, unex- 
pectedly receiving some money, wishes to advance the cash, 
instead of giving his note ; what sum of ready money ought 
B tp pay A| discounting at 5i per cent 1 A, $7181,362+. 



QUESTIONS. 9» 

99. A had 20O bbls. of flour, at $10,50 per bbl., for which B 
l^ave him $1090 in money, and the rest in molasses, at 90 cenii 
per eallon; how many hogsheads of molassfs did he receive 1 

A, 80 hhd8. 10 gals. 

30. A has linen cloth, worth $,20 per yard, but, in barteriDg, 
he will receive $,30; B. has broadcloth, worth $4,60 per yard, 
ready money : at what price ought B to rate bis broadcloth, to 

e in proportion with A*s bariering price 1 

$,90 : $4,60 : : $,30 : $6,90, Ans. 

Or, multiply $,30 by the ratio of 90 to $4,60, that is, 83 ; thus, 83 X 30 as 

J\jaO ; for, $4,60 being S3 times as much as 20, it is plain that 33 times $,30, 
's bartering price, inml give B*s bartering price, Ans. $6,90. 

31. A merchant, in bartering with a farmer for wood at $5 
per cord, rated his molasses at 25 dollars per bhd., which was 
worth DO mure than $20 ; what price ought the farmer to have 
asked for his wood to be equal to the merchant's bartering 
price 1 A. $6,25. 

The last ten examples are proper questions in a rule usually 
ealled BwUt. 

32. What number is that, which, being multiplied by 15, wiH 

make J ? A. ^• 

33. What number is that, which, being divided by 15, wiH 

make jjW ? A. f • 

34. What decimal is that, which, being multiplied by ,696, 
will make ,95 1 A. ,4. 

35. At $,75 per bushel, how much rye can be bought for 
$1501-900. For $600 1-800. For $751-100. A. 1100 bushels. 

36. (800 + 12 + 88)-!- (50-5) « how many 1 A, 90. 

37. (H + W ) -^(3,55,-55) » how many 1 A. 2*. 

38. Two persons depart from one place at the same time, 
the one travels 35, and the other 40 miles a day ; bow far are 
they distant at the end of 10 days, if they both travel the same 
road 1 and how far, if they travel contrary directions 1 A. 50, 
and 750 mites. 

39. Two a)en, A and 6, traded in company ; A put in $700 
for 8 months, and B $1280 for 10 months; they gained $500: 
what was (he share of each 1 A. A's share, $152,173 ; B's share, 
$347,826+ 

40. How many cord feet of wood are contained in a load 8 feet 

long, 4 ft. 6' wide, and 5 ft. 3' high1 A. 11^1 ft. or 11 ft. 9' 9". 

41. What is the difference in time between two places, whose 
difference of longitude is 40^1-2,40. 50^1-3,20. 60<»1-4. 
A. 10 h. 

42. What time is it in 15° W. longitude, when it is 6 o'clock 
in 15° £. longitude 1 A. 4 o'clock. 

43. If a cow yield 16 qts. of milk in a day for 240 days, and 
00 qts. make I pound of butter or 10 pounds of cheese, hov 
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mneh more profitable is the making of cheese than batter, the 
price of butter being 25 cts. per pound, and th£.t of cheese 8t 
. cts. per pound 1 A. $liO,40. 

44. If a field' will feed 10 cows four weeks, how long will ic 
f^d 40 cows 1 A. I week. 

45. A man bought a cask of wine, containing 126 gallons, 
for t315, and sold it at the rate of $2,75 per gallon ; how much 
was his whole gain 1 how much per gallon 1 and how much 
per cent. 1 A. His whole gain, $31,50 ; per gallon, $,25 ; then, 

g;55^=»01 per cent 

46. The rent of a certain farm is $500 ; the tenant employs 3 
men ; to each he pays $11 i a month for 8 months-184 ; also a 
boy by the year, who is to have 2 suits of clothes, each worth 
$8,75-1750, besides his board, while attending school, 3 months, 
or 12 weeks of the year, which is worth $,93 per week~1116; in 
the course of the year, the tenant loses 40 good merino sheep, 
valued at $5 per head-200; the skins brought him $1,12| 
apiece-45', the other expenses of the year are calculated to 
average about $,39 per day-14235 ; the sales of the farm are 
as follows, viz.: — 

1000 bushels of Potatoes, at •0,43 per bushel,— tiO, 

150 Barley $0,00 14850, 

16 White Beans, 02,90 3880, 

400 Com, S0,53 91«, 

300 Rye, fO,9S «T8, 

4181 Buckwheat, 00,38. 15903, 

900 Oats, f0,98 56, 

10000 pounds. .. .Cheese, f 0^ pomid, 575^ 

500 Butter, 00,18 9<V 

1 bushel. .. • Clover, fO,S5 quart, . . ,9, 

90 Turnips, 90,43 bushel, 860, 

70 Winter Apples (0,48 3300, 

10 Flaxseed, 01,75 1750, 

400 pounds. .. . Merino Wool, f(^45 pound, 180, 

and 20 calves, at $^ per hea(l-90; he carries 70 barrels of cider 
to the distillenr, for one half of which he is to receive 1 qt. of 
cider-brandy for 4 qts. of cider; the rest brings him $1,13 per 
barrel-3955 ; how much cider-brandy will ne receive 1 and 
how much will he clear, after deducting all Uitf expenses of 
managing the farm, including the rent and loss, from the total 
amount uf sales 1 A. $1338,97 ; 1102^ qts. cider-brandy. 

47. What difference is there between the compound interv^ 
of $10000 for 8 years, and the simple interest of the same sum 
for the same time 1 A. $1 138,4a 

48. What is the difference between the compound interest ct 
$500 for 4 years, and the discount of the same sum for the same 
tiuiel A. $34,463. 

49. What is the difference between the amount of $1800 at 
compound interest, for 3 years, and the present worth of the 
fame sum, for the same time 1 A. $618,405. 



QUESTIONS. m 

60. If ISO gallons of water, in one boor, fall into a listen 
^ntaining 600 gallons, and by one pipe in the cistein, 35 gal- 
lons run out, and, by another pipe, 65 gallons ran oat, in what 
time will the cistern be filled 1 ii. 30 hours. 

51. A ceirain clerk, in a country store, purchased the whob 
stock in trade, the quantity and price being as follows i— 

INVENTORY. 

3 bbls. of Soiar, each 118 lbs., at $0,<N^ per lb., ..... 981S5 

4caiiistei«ofTea, 5,00 per canister, 90 

10bagsofCoflee,eaeh901bs 0^5 per lb 70 

10 bbfs. of Pork, each 900 lbs 0,06 100 

IS bbls. of Been each 900 Ibe 0.07 188 

40 Hams, 38 lbs. each, 0,13 18790 

9001be.TaUow, : 0,10 90 

9hhds.ofRiun 0,96 pergallou,.. 3S78 

lhlMl.ofUolassea. 0,94 1519 

Ibbl.ofBrandy, lacUngSgals. .. 1,19 9008 

' 9 bbls. of Brandy, 1,16 7308 

IpipeofWine, lacking 15 gals... 0,85 0435 

9 do. do 1,00 959 

4bbls.of6in, 0,60 7500 

fbbl. of Vinegar, 0,35 5006 

40 empty Barrels, 0,75 apiece 30 

63 empty HcMRibeads, 1,19 7096 

9 pieces of Calico, 14 yds. each,. . 0,99 per yard, ... 616 

1 piece of Silk, 98 0,89 



] do. Cotton, m 0,14 161 

Plaid, 19. 



1 do. Cotton Plaid, 19 0,19 

I do. Linen,10 0«46 400 

1 do. Broadcloth, 97 1,10 «». 3913 

1 do.blae do. 15 3»75 5095 

1 do-miied do. 10 1,10 11 

1 do. Satin, 53 Ojend ..- 4<^5 

1 do. Vesting, 4 patterns, . . . 0,80 per pattern, . 390 

4Hats, 9.17 apiece, 808 

6pairofShoes, 1,80 apalr, 1080 

1 dozen pair of Children's O&oes, 0,99 964 

UWhips, 1,14 apiece,:.... 1506 

14Hoes, 0,83 1168 

19AMS, 1,17 1404 

ISAJra^lves, 0,07 10& 

97 wooden PaUs, 0|93 091 

45 do. Tubs, 0,46 9070 

lOKetaes, 9,05 9050 

9 dozen of Knives, 0,17 406 

1 bladder of Snoff, 4 lbs 0,36 per lb. 144 

9 Self-sharpening Ploughs, 3,50 each, 7 

4Rafce8, 0,99 86 

9HyBm-Books, 0,38 apleee 76 

4 Perry's Spelling-Books, 0,18 79 

9 l>»lght*s Geographies, 0,16 39 

1 Mcrse's Geography, 1,90 190 

9GreatOoatK, 9,00 4 

IVest, 0,50 .50 

Amount of stock, $1671+. 

By agreement, 16 per cent* was to be deducted from t)M 
aniDiint of stock. For the abore goods, the clerk has paid a« 
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f<Alows : his servicM for the twa last years, at 0S6 per montli ; 
tvfoed ia a note on James Spencer, of 500 doDars, with 5 years' 
OMnpound interest due on it-6691l2; and, for the balance, he 
was to give his note, payable in 6 years ftom the date of tht 
transaction, without interest : now, the question is, what ^nm 
of ready money will discharge said »ote1 *tf. •93,557. 

After the clerk had purchased the above stock, and settled 
for the same, be comoMnced business for hints^lf. The rent 
of his store costs him #39 a year; his clerk*hire, #37,^14 pre- 
cisely; in addition to which is the interest of his capital, 91420,35 
(that is, the interest of the amount of stock, after the 15 per cent, 
is deducted, $85221). He next considered what price he must 
put on each article, to make a certain per cent. He recollected 
that the goods were already rated in the inventory at 15 per 
cent, more than their actual cost. Now, said he^ if 1 can make 
5 per cent in advance on their present valuation, clear of all 
expenses, I shall be satisfied. The question, then, is, at what 
price he must mark each article, commencing with the first on 
the inventory, so as to clear the 5 per cent. 

The pttpil will find, by ealcnlation, that the expesaet anoimt to 10 per 
cent on uie actual cost €t aH the artldes ; this, added to the 5 per cent, 
makes 15 per cent advance ; that is, each article must be naiked 15 per cent, 
higher than its present valnatioa In the inventory. TIm answer to each fol- 
lows in the same order as the articles st«id in the above inventory, com- 
mencing with the 3 UdIs. of sngar, and finding the selling priee of each pei 
lb., &c. 

JVote.— In marking goods, it is cnstomary to neglect the mills, if under 5, 
if exactly 5, add ^ of a cent, and if over 5, add 1 cent to the ceats. 



Sugar, at 7 per lb. . 

Tea, 375 per can. 

Coflbe, 40 per lb. . 

jrOFJCf •••• •••■ •if*«*» •••• 

MftmSf • • « • • ft • Id •••• •#• • 

Tallow, llj 

Rum, 30 per gal. 

Molasses, — 38 ; 

Brandy, 129 

Brandy 133 

Wine, 98 

Wine, 115 

in, 69 

Vinegar, 39 

Barrels, 86 each. 

Hhds 139 



Calico, 35 per yd. 

Mlk, 103 

Cotton, ......lO.... .... 

Cotton Plaid, S3 

JLililvIl f**** ••• vv • • • • • • • • 

Broadcloth, .137 

Blue do... 431 

Mixed do.. .1861 

SaUn, 101 

Vestings,. 98 patt. 

Hats, 349|each. 

Shoes, 807 a pair. 

0IlOvSf ••••••• Vv • • • • * • • I 

Whips, 131 each. 

noes, .... .... vO. •••...< 

Axes, 134| 

Axe-helves,. . .8 



Pails, 86 each. 

Tubs, 58 

Kettles, 339 

Knives, 19| 

Snuff, ...... .41 per lb. 

Ploughs,. . . '^O^ each. 
lUikes, •>•... .sB3. ... . • • 

Hymn-Books, 44 

Spelling-B....81 

Geographies, 18 

Geography. .138 

Great-Coats, 830 

Vest, 57J 



Ant, #48,811 



53. Bought 43 gallons of ram, for t37,80; bow much water 
must be mixed with it, that it may be afforded for t,80 per gal- 
lon? 

•,80 : #37,80 : : 1 gal. : 47^ galls. ; then, 47^ a 43 + 5| galto., An». 

53. A thief, having 30 miles the start of an officer, makes ofi' 
M the rate of 8 miles an hour ; the officer presses on aAer bim 
aft the rat* of 10 milts an hour : how maeb does he gain mi the 



QUESTIONS. 999 

chief in one honr^ how long before he vrill overtake the thief? 
A. 2 miles; 15 hours. 

54. A person, looking at his watch, was asked what o'clock 
it was; he replied it was between 4 and 5 ; but, a more particu- 
lar answer being requested, he said the hour and minute hands 
were then exactly together. What was the time % Seethe Keif. 

55. At 12 o'clock the hour and minute hands of a clock are 
exactly together ; when will they be together again '\ 

Ans. 1 h. 5 m. 27f^ sec. 

56. If 10 men can perform a. piece of work in 25 days, how 
many men will accomplish another piece of work, four times 
as large, in a fifth part of the time 1 A, 200. 

57. A can do a piece of work in 8 days,' and B in 12; in 
what lime would both finish it by working together? 

Days. Day! Work. Work. \ 

8 •• 1 :: 1 = i {i+T*J-TsVThen,^T:l::l:4|,4. 
12 : 1 : : 1 : yV ^ 

58. What Dumber is that, from which if you take -f > the re- 
mainder will be ^ .^ J + |- = ^^, Ans, 

59. What number is that, from which if you take -Jj the re- 
mainder will be ^ ? Ans. ^* 

60. What number is that, from which if you take i of f of 24, 
the remainder will be |- ^ Ana, f|- =r 1 j^" 

61. What number is that, which, being divided by J, the 
quotient will be f ^ A, ^. 

^. What number is that, which, being multiplied by ^, the 
product will be Sj- .^ A. 3-^. 

63. What number is that, from which if you take | of itself, 
the remainder will be 12 1 

A S 1 ^ 

1, or -J, — ^^ = ^j remainder. Then, the remainder 12, being 4 x 12 
ac 48 times greater than the remainder |, the number itself will be 48 times 
greater than 1. .^. 48. 

64. What number is that, to which if you add J of ^ of itself, 
the sum will be 39 ? - 

i »' I = Tff . -"d *^« ""™»*'" '^^^ H ; *'^«"' A+M = a ; 

If to the whole number 1 of I- of it be added, the som will be 4-0- y con 
sequeotly 39 is 4-^ of the number, .^ns. 30. 

65. What number is that, to which if you add i of itself, the 
sum will be 181 A. 12. 

66. A owns i of a vesjsel, 6^,01-, and D the remainder; 
D*s part is $100: can you tell me how many dollars is each 
man's part, and what part t)f the vessel D owns 1 

Ans, A's part, SlOO ; B's, $200 ; C*s, $400 ; and D*s part i« -J 
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(TT. There is a beam, /^ of which is in th(» ground, ^ inlhe 
water, and the rest, being 2 feet, out of water ; how long is the 
Deam 1 A, 16 feet. 

68. The third part of an army was killed, the fourth pait 
taken prisoners, and 1000 fled ; how many were in this army 1 
how many killed 1 bow many taken captives 1 

i^ + i s= ^, of the whole army; then, asjj more makes 
H> or the whole army, ri^ lOOO; and if -^ be 1000, how 
much is fj, or the whole 1 Ans, 3400, the whole army; 806 
killed, 600 captives. 

69. Suppose that there is a mast erected, so that } of its 
length slands in the ground, 12 feet in the water, and |; of its 
length in theair, or above water; I. demand the whole length. 

Reducing the fractions to the least common denominator, 
gives ^ ^ i| ^ jl J therefore 12 feet = ^. A, 216 feet 

70. In an orchard of frnit trees, i of them bear apples, \ pears, 
^ plums, 40 of them peaches, and 10 cherries; how many trees 
does the orchard contain 1 -f^ ss 50-|. 10. Ant. 600. 

71. A man spent one third of his life in England, one foaith 
in Scotland, and the remainder, which was 20 years, in the 
United States ; to what age did he live 1 A. 48 years. 

72. The number of scholars in a certain school is as follows 
I of the papils study geography, | grammar, k arithmetic, and 
10 learn to read ; what number is pursuing each branch of 
study 1 A. 90 in geography, 80 in grammar, 120 in arithmetic, 
and 10 learn to read. 

73. The double and the half of a certain number, increafied 
by 7i more, make 100; what is that number 1 A. 37. 

74. A man, having purchased a drove of cattle, was driving 
them to market, when he was met by a gentleman, who in- 
quired of him where he was going with his 100 head of cattle 1 
Sir, said he, I have not near 100, but if I had as many more as 
I now have, i as many more, and 7 cattle and i, I should have 
a hundred. How many had he % A. 37. 

75. Five-eighthsof a certain number exceed 2^ of the same 
number by 36 : what is that number 7 

I" — I = ^ ; hence 36 is ^ of the number sought. A. 160. 

76. What number is that, which, being increased by ^j f) 

and i of itself, the sum will be 131 1 Ans, 73^^. 

The eleven foregoing questions are usually performed by a 
rule called jBomtion, but this method of solving them by frac- 
tions is preferable. 

77. A hare starts up 12 rods before a hunter, and scuds awajr 
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at the rate of 10. miles an hour; now, if the hunter does not 
change his place, how far will the hare get from the hunter in 
45 seconds^ A. 52 rods. 

78. If a dog, by running 16 miles in an hour, ^ain on a hare 
6 miles every hour, how long will it lake him to overtake her, 
provided she has 52 rods the siari % A. 97^ seconds. 

79. A hare starts 12 rods before a greyhound, but is not per- 
ceived by him till she has been up 45 seconds ; she scuds away 
at the rate of 10 miles /an hour, and the dog after her at the 
rate of 16 miles an hour ; what space will the dog, run before 
he overtakes the hare 1 A. 138 rods. 3 yards, 2 feet. 

80. A gentleman has an annuity of S^OO per annum ; I wish 
to know how much he may spend daily, that, at the year's' end, 
he may lay up 90 guineas, and give 20 cents per day to the poor 
of his own neighborhood'} ./^. $4,128. 

81. What is the interest of S600 for 120 davs?-l2. For 2 
day^1-20. For 10 years, 10 mo. and 10 days ?-391. For 5 
years, 5 mo. and 5 days 1-19550. For 6 years, 6 mo. and 6 
days '1-23460. For 4 years, 4 mo. and 4 days 7-15640. 

4 Total, $989,70. 

82. What is the present worth of $3000, due 2^years hence, 
discounting at 6 per cent, per annum 1 A. ^2608,6954-. 

S0. Siippose A owes B $1000, payable as follows ; $200 in 4 
mo. ; $400 in 8 mo., and the rest in 12 mo. ; what is the equated 

time for paying the whole? A, 8j months. 

84. How many bricks, 8 inches long, 4 inches wide, and 2^ 
inches thick, will it take to build a house 84 feet long, 40 feet 
wide, 20 feet high, and the walls to be 1 foot thick 1 

The pupil will perceive that he must deduct the width of the 
wall, that is, 1 foot, from the length of each side, because the 
"inner sides are 1 foot less in length thaii the outer sides. 

JL 105408 briek& 
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ALLIGATION. 

^ IrfXXXII. Allig]atioa is the method of mixing several 
simples of different quaiiti^, so that the compound, or como 
position, may be of a mean or middle quality/ 

When the quantities and prices of the several things or 
simples are given, to find the meaii price or mixture com- 
pounded of them, the process is called' 

ALLIGATION MEDIAL. 

1. A farmer mixed together 2 bnshels of rye, worth 50 cents a basbel, 4 
bushels of com, worth 60 cents a bushel, and 4 bushels of oats, worth 38 
cents a biuhel : whnt is a biLshel of this mixture worth ? 

In this example, it is plain, that, if the cost of the whole be divided bf th« 
whole number of bushels, the quotient will be the price of one bushel (tf the 
mixture. 

3 bushels at $,50 cost $1,00 

4 •,60... .93,40 

4 $,30.. ..$1,90 

— $4,60 -J- 10 ~ 46 cts., Ans. 

10 $4,60 

Rule. Divide the whole cost by the whole number of 
bushels, &c.; the .quotient will be the mean price or cost of 
ihe mixture. 

3. A grocer mixed 10 cwt. of sugar at $10 per cwt., 4 cwt. at $4 per cwt., 
and 8 cwt. at $7^ per cwt. : what is 1 cwt. of this mixture worth 7 and whftt 
Is 5 cwt worth f Jl, I cwt. is worth -$8, and 5 cwt. is worth $40. 

3. A composition was made of 5 lbs. of tea, at $1^ per lb., 9 lbs. at $131 
per lb., and 17 lbs. at $1^ per lb. : what is a pound of it worth 1 

Jl. $1,546^-1-. 

4. If SO bushels of wheat, at $1,35 per bushel, be mixed with 15 bushels of 
rjre, at 85 cents per bnshel, what will a bushel of this mixture be worth 1 

Ji. $1,135^4- 

5. If '4 lbs. of gold, of 33 carats fine, be meited with 3 lbs. 17 carats fine, 
what will be the fineness of this mixture ? A. 31 carats. 



f 



ALLLGATION ALTERNATE. 

^ LXXXIII. The process of finditig the proportional 
quantity of each simple, from having the mean price or rate, 
and the mean prices or rates of the several simples given, is 
called Alligation Alternate ; consequently, it is the reverse ol 
Alligation Medial^ and may be proved by it 



ALLIGATION ALTERNATE. W3 

1. A farmer has oats, worth 35 cents a hnshel, which ho wishes to m\% 
with corn, worth 50 cents por bushel, so that the mixture may be worth 3» 
Mnts per bushel : what proportinnit or qiiantiiie:; of etich mast he take? 

In this example, it is plahi, that, if the price of the corn had been SScentu, 
(hat Is, had it exceeded the price of the mixture (30 cents), jttst as mtich p* 
It falls 8hort,.be must have taken equal quantities of each ;iort; but, sinr<> 
the difference between the price of the corn and the mixture price is 4 times 
as much as the diflerence between .the price of the oats and the Mixture 
price, consequently, 4 times as much oats as corn must be taken, that is, 4 
to 1, or 4 bushels of oat.-) to 1 of corn. But since we determine the propor- 
tion by the differences, hence the^se differences avUI represent the same 
proportion. 

These are 90 and 5, that is, SO bushels of o:tts td 5 of corn, which are the 
quantities or proimrtions required. In determining these difTerences, ll will 
be found convenient to write them down in the following manner : 



OPERATION. 
Cts. Bushela 






It will be recollected, that the difference be" 
tween 50 and 30 is 30, thnt is, 90 bushels of 
oats, which mti.st, of course, stand at the ri|;ht 
of the 35. the price of the oats, or, in other 
words, op|Misite the price that is connected or 
linked with the 50 ; likewise the diderence i)etvveen 35 and 30 as 5, that iSf £ 
bushels of com, opposite the 50 (the price of the ct)rn). 

The answer, then, i$ 3o ItU.shels «»f oais to 5 btishelsof corn, or in that pm* 
portion. 

Ry this mode of opuralion, it u i be perceived that there Is iirecisely «« 
much pained by one quantity ns me is l<»st by another, and, therefore, the 
gain or loss on tlte whole Is eqttal. 

The same will be true of any two infrre<lient3 nii.xed together In the same 
way. In like manner the pri>|M»rtional quantities of any number of siiii|>)es 
may lie determined: for, if a less be linked with a greater than the ni dan 
price, there will be nn equal balance of loss ^nd »ain between every two, 
consequently nn eqti:il balauce im lire Whole. 

It is obvious, that tliis principle of ofieration will allow a great variety of 
finswers; for, luiviii!! foUiid one answer, we mny find as many mfire &s We 
please, by only muliiplyin!; or dividing e.ich of the quantities found by 3, or 3, 
or 4, ice.': fnr.'if 3 (iiiMutitlos of 3 simples make a balance of loss and gain, as 
it res|iects the mean price, so will also the douSile or treble, the |, or | part, 
or any other ratio of these quantitle-s and s«> on to any extent whatever. 

pRoor- We Witt now ascertain the correctness of the foregoing operation 
by the last rule, thus : 

SO bushels of oats, at ^ cents per bushel, ae $5,00 
5 <• corntatSO s=9S,50 



05 35 ) 7.50 ( 30 

75 

J§nt. 30 cents, the price of the mixttlre. 



Hence we derive the fbllcwing 

RULE. 

Reduce the several prices to the same denomination. 

Connect, hy a line, each price that is less than the mean 
rate, with one or more that is greater, and each price greater 
than tht; mean rate with one or more that is less. 

Place the difference between the mean rate and that of each 
of the pimples opposite the price with which they are con* 
iiectcd. 
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Then, if only one difference stands against any price, it ex* 
presses the quantity of that price ; but if there be several, theii 
sum will express the quantity. 

3. A merchant has several sorts of tea, some at 10 s., some at 11 g., soois 
at 13 8., and some at 524 s. per lb. ; what proportions of each rotist be taken 
to make a composition worth 13 s. per lb. 1 



s. 



12 



10- 
111- 
113. 
U4- 



Ibs. 

2 
-1 
-1 

2 



OPERATIONS, 
s. 

On, 



^ Am. 12 ' 



1% 
11- 
13- 
14- 



Ibs. 
-.2+1 =3 V 

-1+2=3 f ^^' 
2 



=2] 



3. How much wine, at 5 s. per {gallon, and 3 s. per gallon, mast be mixed 
together, that the compound may be worth 4 s. per gallon ?' 

j9. An equal quantity of each sort. 

4. How much corn, at 43 cents, 60 cents, 07 cents, and 78 cents, per bushel, 
must be mixed to&ether. that the compound may be worth 64 cents per 
bushel. J]. 14 bushels nt 43 rents, 3 bushel» at 60 cents, 4 bushels at €7 
cents, and 31 bushels at 78 cents. 

5. A grocer wou'.d mix different quantities of su^r; viz., one at SO, one at 
33, and one at 3G cents per 11). ; what quantity of each sort must be taken to 
make a mixture worth 33 cents per lb. ? 

.i. 5 at 30 cents, 3 at 33 cents, amd 3.at 36 cents. 

6. A jeweller wishes to procure pold of 30 carats fine,Vrbin gold of 16, 19, 
21, and 34 carnts flne ; what quftntily of each must he take ? ' 

^. 4 nt 16, 1 at ID, 1 Ht 31, and 4 Ht 34. 

We have seen that we can lake 3 times, 4 times, J, J, or any proportion of 

each quantity, to form a nti.vtnre. Hence, when the quantity of one simple 

is given, to find the proportional qunntities of any comixmnd whatever, auer 

having found the proportional quantities by the last rule, we have the following 

RULE. 

As the PROPORTIONAL QUANTITY of that prioe whose quan- 
tity is given : is to each proportional qxjantity : : so is the 

GIVEN QUANTITY : tO the QUANTITIES OT PROPORTIONS of the 

compound required. 

7. A grocer wishes to mix 1 gallon of brandy, worth 15 s. per gallon, with 
mm worth 8 s., so that the mixture may be worth 10 s. per gallon ; how much 
mm must be taken 1 

By the last rule, the differences are 5 to 3 ; that is, the proportions are 3 of 
brandy to 5 of ram ; hence he must take Sj^ gallons of mm for every galloa 
of brandy. ./?. 34 gallotis. 

8. A person wishes to mix 10 bushels of wheat at 70 cents per bushel, 
with rye at 48 cents, corn at 36 cents, and barley at 30 cents per bushel, so 
that a bushel of this mixture may be worth 38 cents ; what quantity of each 
must be taken 1 

We And by the last rale, that the pro])ortion8 are 8, 3, 10, and 3S. 
Then, as 8 : 2 : : 10 : 3i bushels of tye. ) 

8 : 10 : : 10 : 13| bushels of com. > Ana. 
8 : 33 : : 10 ! 40 bushels of barley. > 

9. How much water must.be mixed with 100 gallons of ram, worch 90 
cents per gallon, to reduce it to 75 cents per gallon 1 Q. SO gallons. 

10. A grocer mixes teas at $1,30, $1, and 60 cents, with SO lbs, at 40 cents 
per lb. ; how much of each sort must he take to make the composition Wartb 
80 cenu per lb. 1 ./f . 90 at 01,80. 10 at $1, andlO at 00 eeate. 




Thpn P0:2::240:48lb8.,at 9 
^°®'^' Il0:4::240:96lb8.,atll 






fNVOLUTION. MO 

IL A poeeit has onn&nts at 4 cents, 6 cents, 9 cents, and 11 cents per lb. ; 
Ud he wishes to make a mixture of 340 !bs., worth 8 cents per lb. ; how 
many cormnts of each kind must he take 1— In this example, we can find 
the proportional quantities by linking, as before ; then it is plain that their 
anm will be in the same proportion to an/ part of their sum, as the whole 
oomponnd is to any part of the compound, which exactly accords with the 
prtn^pte of Fellowship. 

Hence we have the following , 
RULE. 

As the sum of the proportional quantities found by 
linking, as before : is to sach proportional quantity : : so 
i« the whole quantftt or compound required : to the re* 
QUIRED quantity of each. * 

We will now apply this rule in performing the last question. 
4 3 f 10:3:: 240: 72 lbs., at 4cts 

10:1 ::240:24lbs.,at 6cts. [ ^ 

9ct8. 
cts. 

10 

13. A grocer having sugars at t cente, 13 cenui, nnd 16 cents per pound, 
wishes to make a composition of 130 lbs., worth 10 cents per pound, without 
gain (X loss ; what quantity of each must be taken! 

j3. 30 lbs. at 8, 30 lbs. at IS, and 60 lbs. at 16. 

13. How much ^ter, at per gHllon, must be mixed with Wine, at 80 cents 
per gallon, so as to nil a vessel of90 gallons, which maybe offered at 50 cents 

per gallon 1 ^. 59^ gallons of wine, and 33^ gallons of water. 

14. Haw much gold, of IS, 17, 18, and 23 carats fine, must be mixed to> 
fether« t6 form a composition of 40 ounces of 30 oirats fine 7 

,^. 5 oz. of 15, of 17, of 18, and 35 ok. of 88. 



INVOLUTION. 

f I«XXXIV* Q. Bow much does 8, mulUpUed into itself, or by 2, 
makel 

Q. How mnch does % mnltipUed into itself, or by 8, and that prodset b 
8, makel 

Q. Wben a number is multiplied into itself once or more, in this manAer 
'Vhat is the process called 1 

A. Involutioriy or the Raising qf Powers. 
Q What is the number, before it is multiplied into iaelt; eaUad 1 
A, The first power, or root 
Q. What ihe the several products called 7 
A, Powers • 

Q. In mnltiplyinc 6 by 6, .that is, 6 into Itself, making 9^ w» vaa 6 twic«, 
what, then, Is 36 called 1 

A. The second power, or square of 6. 

Q. What is the second power! or squnrs of 87 10 7 It 7 
A. 64. 100. 144. ^ 
SI* 
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Q. In iRUltlfklying 3 by 3, making 9, and the 9 alio by 8 
IMe the 3 three tunes ; what, then, is the 27 called 1 

A. The third power, or cube of 3. 

q. What is the third power of 31 3? 4 1 

A. 8. 27. 64. 

Q. What is the figure, or nninber, called, wMeh denotes the poww, as 3d 
power, Sd power, Ate. 1 

A. The index, or expbnent 

Q. When it is required, for instance, to find the tfalid power of 3, what is 
the index, and what is the power 1 

A. 3 is the index, 27 the power. 

Q. This index is someUmes written over the number to be nniltl|died, 
thus, 3* ; what, then, is the power denpted by S^ ^ 

il. 2X2X2X2 -=16. , 

Q. When a figure has a small one at the right of It, thus, 6 , what does it 
nean? 

A, The fifth power of 6, or that 6 must be raised to the 5tb 

power. 

1. How much is ISj, or the square of IS t jS. 144. 

2. How much is 4^, or the square of 4 7 jS. 16. 

3. How much is 10^, or the square of 10 1 jS. 100. > 

4. How much is 4^, or the cube of 4 1 jt. 64. 

6, How much is 1^, or the 4th power of 11 wtf. 1. 

6. What is the biqnadrate, or 4th power, of 3 1 wf . dL 

7. What is the square of ^ .? ^ ? .A. ^. J, 

8. What is the cube of 1 ? |^ ? \ ? A. \. A . ^^, 

9. What is the square of ,51 1,31 A. ,35 1.4^ 

10. Involve 3 to the 2d power ; 2 to the 3d power, wf. 4, 8 

11. Involve 4- to the 2d power ; -^ to the Sd power. A. ^. T^tf* 

13. Involve 4- to the Sd power. A. ^ j—. ^, 
18. Involve 4 to the 2d power. A. 4. 

14. What is -^ , or the square of -^ ? A. -J-. 
Id. What is the value of |^* ? .«. ^ . 

16. What 18 thcr value of ^* } A. -^^ 

Exercises for the Sate* 

1. What is the square of 9001 A. 810000. 

3. What is the cube of 211 1 A. 9383031. 

3. What is the biqiu&drate, nr 4th power, of 801 A, 4flOO0608. 

4. What is the sursolid, or the 5th power, of 7 1 A. 16807. 

5. Involve ^y |-) -^y each to the 3d power, wf. '}"f^> 441 « 



"^^, 



6. What is the sqtiare of 5|1 A. 30|. 

7. What is the squiite of 16i. 1 A. 979|. 

8. What te the value of 8^ 1 A. 3S768. 

9. What is the value of 10* 1 A. 10000. 

10. What is the value of R^l A. 1296. 

11. What b the cube of 35 1 A. 15635. 
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EVOLUTION. 

T LXXXV. Q. What nnmber, mnltiplled Into llaelt, will mak* 18 1 
M, wliat k the (knt power or root of the sqaare niunber 101 

A. 4. 

Q. Whyl 

2. Because 4 X 4 »» 16. 

Q. What number multiplied Into itself three fines, will make 97 1 that la, 
what is the let power at root of the cubic number S7 1 

wl. 3. 

Q. Why^ 

X Because 3 X 3 X 3 «s 27. 

Q. What, then, is the method of finding the fint powen or foots of M, 94 
hc^vowen called ? 

A. Evolution, or the Extraction of Hoots. 

Q. la Involution we were required, with the first power or root Mag 
given, to find higher powers, as 2d, 3d, frc., powers ; but now it seons, tlm^ 
with the 8d, 3d, ^c, powers being given, we are required to find the 1st powar 
or root again ; how, then, does EvotntioD difliw ftom Involuttoa 1 

A. It is exactly the opposite of Involution. 

Q. How, then, may Evolution be defined 1 

A. It is the method of finding the root of any number. 

1. What is the square root of 144 1 A. 13. 
Q. Whyl 

A. Because 12 X 12 » 144. 

9. \^liat is the cube root of 37 1 ^4. 3. 
q. Whyl 

A. Because 3 X 3 X 3 as 27. 

3. What is the biquadrate root of 81 1 Jt. 2. 
Q. Whyl 

A. Because 3X3X3x3^81. 

We have seen, that any nttml)er may be raised to a perftct power by In- 
volnUon ; but there are many numbers of which precise roots cannot ha 
obtained ; as, for instance, the square root of 3 cannot be exactly determined 
there being no number, which, by being maltiplled into itself, will make 3. 
By the aid of decimals, however, we can come nearer and nearer, that is, 
approximate towards the loot, to any assigned degree of exactness. Those 
numbers, whose roots cannot exactly be determined, are called Sukd Koots, 
and those, whose roots can exactly be determined, are eallM RATionyti 
Roots. 

To show that the square root of a number Is to be extracted, we pnAi 
this character, V. Other roots are denoted by the same character wiu th* 
index of the required root placed before it Thus, V 9 signifies that dM 
square root of 9 is to be extracted ; 3*/ 37 signifies that the cube root «^ f7 hi 
to be extracted ; 4y 64 s= the 4th root of 64. 

When we wish to express the power of several numbers that 



VMtod tegsther by these signs, -f , — , Ice, a vincolmi or parenthesis Is wa^ 
dniWB fron tSte lop of the sipi of the root, and extend hig to a ll the pvli m 

llf fhw, the MbeiPet of 30—3 laexpiMsed thw, '^10—8; *•. 
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EXTRACTION OF THE SQUARE ROOT. 

T UOmn. Q. We have seen (IT LXXXV.) that the root of any nvm- 
•ter Is its 1st power ; also that a square is the 2d power : what, then, is to 
be done, in order to find the first power ; that is, to extract the sqnure root 
oT any number ? 

A, It is only to find that nuniber, which, being multiplied 
into itself, will produce the given number. 

<Q. We have seen (IT LXXIX.) that the proeess of finding the contents of 
a sfuare consists in multiplying the length of one side into itself; when, 
then, the contents of a square are given, how can we find the length of each 
ride 1 or, to illustrate it by an example. If the contents of a square figure 
be 9 feet, what must be the length of each side 1 

A, 3 feet. 

ft. Why? 

A. Because 3 feet x 3 £eet = 9 square feet 

Q« What, then, is the difi*erence in contents between a square figure whoas 
sides are each 9 feet in length, and one which contains only 9 square feetT 

^. 9 X 9a=81— 9«72. 

Q. What is the difference in contents between a square figure containing 
3 square feet, and one whose sides are eaeh 3 feet in length ? 

A, 6 square feet. 

Q. What is the square root of 144 ? or what is the length of each side W 
a figure, which contains 144 square feet 1 

A. 12 square feet. 

ft. Whyl , 

A. Because 12 X 12=»144. 

Q. How, then, may we know if the root or answer be right 1 

A, By multiplying the root into itself ; if it produces the 
^ven number, it is right. 

Q. If a square garden contains 16 square rods, 'how many rods doM It 
measure on each side? and why % 

A. 4 rods. Because 4 rods X 4 rods =16 square rods. 

1. What is the square root of 64 ? and why 1 • 
f. What is the square root of 100 ? and why 1 

3. What is the square root of 49 ? and why 1 

4. Extract the square root of 144. 

5. Extract the square root of 36. 

6. What 'a the square root of 3600 1 

7. Wb* is the square root of ,25 ! Jt. ,5. 

8. W at is the square root of 1,44 ? Jl. 1,3. 

9. ' vhat Is the value of */ 25 ? or what is the square root of IB ? 
IT What Is the value of V^ ,4 1 j3. ,2. 

A. What Is the square root of -^ 1 ^. |[ . 

It. What is the value of \^^1 j9.|. 

IS. What is the square root of 4- of •}- 1 Ji. •^. 

14. Wbat is tile squan root of 6^ .' y^6. j s=s^^ as J^3bs2^. 4hi» 

15. What is the value of •/ f of f ? ^. ^. 

16. What is the square foot of 30} ? 

'17. What is the dlfibrence between the square root of 4 and the sqmn «f 
41 «; whkh isthe fame thing, what Is the difl*erance betwtee& >/ 4 and 4* 1 

V^4»t,aBd4* «:16; thm, l(~Sa>14, ^iM. 



EXTRACTION OF THE SQUARE ROOT. 90 

18. Whal is the dUAnace between -/ 9 rjid 9^1 

19. Wbdt is the diiiereiice between V 1^ and y^ 91 

90. What is the dlflbranee betweeu -/ «^ and -^ ^1 jf . 0. 

31. There is a square roonit whkh is caTcQlaied to aecommodate 100 aehol> 
an ; how mnny can sit on one side "S 

SS. If 400 boys, having collected u^ther to perform some military eirula* 
tions, should wish to march through the town in a solid phalanx, or square 
body, of how many must the lirst rank consist ? 

S3. A general has ^)0 men ; how many must ht place in rank and ffle te 
Ibrm them into a square 1 

94. A certain square pavement contains 1600 square stones, all of the mom 
size ; I demand how many are contained in one of its sides t A. 40. 

35. A man is desirous of making his kitchen garden, containing 8| acres, 
er 400 rodS) a complete square ; what will be the length of one side ? 

96. A square lot of land is to contain *83| acres, or 3600 rods of ground ; 
buL for the sake of fruit, there is to be a smaller square within the larger, 
which Is to contain 935 rods : what is the length of each side of both squares t 

Ai 60 rooi the outer, 15 rods the inner. 

Exercises for the ISate. 

I. If a equate field contains 6400 square rods, how many rods In length 
does It meaanre on each side 1 Jt. BO rods. 

S. How many trees in each row of a square orchard, which contains 3509 
.treesi A. 90 trees. 

3. A general has a brigade consisting of 10 regimetots, each r^^ent of 10 
companies, and each company of lOu men : how many must be placed in 
rank and ffle, to form them in a complete square 1 A. 100 men. 

4. What is the square root of 3500 1 A. 50. 

5. What is the 1st power of lOOOOOO^ 1 A, 1000. 

6. What is the value of V 3600001 A. 60O. 

7. What is the diflfeience between the square root of 36 and the squaie of 
361 A. 1300. 

8. What is the difference between -/ 4900 and 4900^1 A. 34009690. 
9 What is the difierence between V 81 and 81^ 1 A. 6552. 

10. What is the difference between V -^ and j^ ^} 

II. What is the difference between.-/ y? and -^^^ 1 A. ^^. 
IS. What Is the amount of "/ 4 and V 9 1 A. 5. 

13. What is the sum of V 4 and 9^ 1 A. 83. 

14. What is the amount of ^ 30i and V 373^ 1 ^. S3. . 

14. What is the length' of one side of a square garden, which contains 
1396 square rods 7 in other words, what is the square root of 12061 

In this example, we have a little difficulty in ascertaining the root. This, 
perhaps, may be obviated by examining the figure on the following page 
which is in the form of the garden, and supposed to contain 1996 square 
Bods), and carefully noting down the. operation as we proceed. 

OPERATIONS. In tlds example, we know that 

I I n^ ^^^ "(^ot, or the length of one side 

*^** ^"- of the garden, must be greater 

Square Rods. Square Rods. ^^^^ gj, f^ ^9 _ ^^ ^^^ ,^^ 

30 ) 1996 ( 30 3 ) 1306 } 36 than 40, for 40' =si600, which is 

900 9 greater than 1396; therefore, we 

— — . take 30, the less, and, for conve- 

s*e6 ) 306 ( 6 66 ) 306 nienre* sake, write it at the left 

396 396 of 1306, as a kind of divisor, Uka* 

wise at the right of 1306, hi the 
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no. 






30 rods. 


6 rods. 


i 


30 
B 6 

180 


6 
C 6 

30 




A 


B 


i 


Rods. 

30, length of A. 
30,breAdthof A. 


3b 

6 


900, s<|. rods In A. 


180 




30,rods. 


6 rods. 



form of a qaoClent hi Awhukm ', 
(See Opemtion 1st.) ; then, rab- 
tractine the sqnare of 3Q,ssgot 
sq< rods, from l:Jt96 aq, rods, leavai 
^ f 306 sq. rods. 

"^ j^ The pupil will bear in mind, 

^ that the Fie. on the left is in the. 

form of the garden^ and contains 

ihe same number of square rods. 

viz., 1206. This fiRUfe b divided 

into ptirts, called A, B, G, and D. 

It will be perceived, that the 900 

^ sqtiare rods, which we deducted, 

^ are found by maltiplyinc the 

^ length of A, being 30 rods, by the 

A breadth, being also 30 rods, tint 

Is, 30' » 900. 

To obtain the .sqvare rods in 
B, C, and D, the remaining pafta 
of the figure, we may mnltinly 
the length of each by the breadth 
of eaehf thus ; 30 x ;^ 180^ 

6x6aB36,and 30x6asl80; then 180 4" % + ^^0 3= 396 square rods; or, 
add the length nf B, that is, 30, to the length of D, which is also 30, making 
60; or, which is the same thing, we may double 30, nrnking 60 ; to this add the 
length of C, 6 rods, and the sum is 66. Now, to obtain the square rods in the 
whole length of B, C, and D, we multiply their length, rods, by the breadth 
of each side, thus, 66 X 6 ^396 square rods, the same as before. 

We do the same in the operation ; that is, We first double 30 in the qucK 
fient, and add the 6 rods to the sUm, making 66 for a divisor ; next, multiply 
66, the divisor, by 6 rods, the width, making 396 ; then, taking 396 ftoas 390 
leaves Oi 

The pupil will perceive, the only difference between the 1st and 9d opem^ 
Uon (which see) is, that in the 3d we neglect writing the ciphers at the right 

of the nnmbers, and use only the significant figures. Thus, for 30 ■-f*'0, we 
write 3 (tens) and 6 (units), which, joined together, make 36; for 900, we 
write 9 (hundreds). This is obvious from the fact, that the 9 retains its 

place under the 3 (hundreds). Instead of OO-f-O, we write 66. Omitting 
the ciphers in tfalsinanner cannot reasonably make any diflerence, and, ia 
Aict, it does not, for the result is the same in both. 

By neglecting the ciphers, we may, perhaps, be at a loss, sometiroes, to dc 
termine where we must place the square number. In the last eiample, we 
Imew where' the square of the root 3 (tens)=ft 9 (hundreds) should be placed, 
for the ciphers, at tiie right, indicate it ; but had these ciphers been dromed, 
we should, doubtless, have hesitated in lUsigning the 9 Its proper place. This 
dilHculty will be obviated by observing what follows. 

The sqnare of any number never contains but twice as many, or at least but 
ene figure less than twice as many, figures as are in the root. Thus, the square 
of the root 30 is 900 ; now, in 900 there are but three figures, and in 30, two 
llgures ; that is, the square of 30 contains but one figure more than 30. We 
will tak6 90, whose sqnare is 0801, in which there are four figures, and In lis 
root 99, but two ; that is, there are exactly twice as many figtiresjin the square 
MOl as are in its root, 99. This will be equally true of any numbers whatever. 

Hence, to know where to place the several square numbers, we nay poiBt 
eff the figures in the given number into periods of two figures each, eom- 
menchig with the units, and proceeding towards the left. And, since tiie 
iPsltM of both whole nttmben and decimals Is determined by their dtstaace 
ftom the units* place, consequently, when there are decimals in the glvea 
number, we may begin at the ueits* place, and point olT the figures townids 
the right. In the same manner as we point off whole numbers towards the left. 

By each of the praeediBg operatloas, then, we find that the root of IjHO is 
36» or, ii other werdi, the wngth of each side of the garden it 36 rods. 



EXTRACTION OF TH£ SQUARE ROOT. S61 

PROOF. This work may now be proved by adding together all tiM tqaaM 
lods ermtained ia the several parts of the figure, thus : 
A contains 30 X 30 = 900 square rods. 

B 30 X 6sl80 Or, by Involution, 

C 6X 6= 30 36X30»12W,.tfM.,asbeibii. 

30X tfsriso 

ISM iqaafe rods. 
Fnm these lUastrations we derive the following 

RULE. 

Point off the given number into periods of two fibres each, 
by putting a dot over the units, another over the hundreds, and 
80 on ; and, if there are decimaJs, point them in the same man- 
ner, from units towards the right hand. These dots show the 
number of figures of which the root will consist. 

Find the greatest square number in the left-hand period, 
and write its root as a quotient in division ; subtract the square 
number from the left-hand period, and to the remainder bring 
down the next right-hand period for a dividend. 

Double the root (quotient figure) already found, and place it 
at the left of the dividend for a divisor. 

Write such a figure at the right hand of the divisor, alio 
the same figure in the root, as, when multiplied into the 
divisor thus increased, the product shall be equal to, or, next 
less than the dividend. This quotient figure will be the second 
figure in the root 

JVMe.— The figure last described, at the right of the divisor, inthe second 
eperetlon, is the 6 rods, the width, which we add to 00, making 66 ; or, omit- 
tiiig the in 60, and annexing 0, then multiplying 66 by 6, we write the 6 in 
tko quotient, at the right of 8, making 36. 

Multiply the whole increased divisor by the last quotient 
figure, and write the product under the dividend. 

Subtract this productirom the dividend, and to the lemainder 
bring down the next period, for a new dividend. • 

Double the Quotient figures, that is, the root abeady found, 
and continue the operation as before, till all the periods are 
brought down. 
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More Exercises for the Slate, 



M. What |0 the 9qmn toot of 855967 
onSRATION. 

S ) 65536 ( 856, jf ti#. 

4 



PROOF. 

356 

856 



45)255 
S25 



1536 
1880 
513 



506)3036 
3036 



.7. Wliat is tlM square root of 64eo;iS1 

OPERATION. 
8)6486,35(80,5, jiM. 
64 



PROOF. 
80,5 
80,5 



1605)80,25 
80,85 

0000 



4085 
6440 

6480,25 



18. What is the square root of 470596 ? .^.686. 

19. What is the square roOt of 1048576 1 ^. 10S4. 

90. What is the square root of 2125764 ? Jl. 1458. 

91. What is the square root of 6718464 1 Ji. 2SB3. 
S8. Whatis the square root of 230S9204 1 ji. 4803. 

93. What is the square root of 4294967296 } A. 65536. 

94. What is the square root of 40 T 

la this example, we have a remainder, after obtaining one flgnre is th*- 
root In such cases, we may continue the operatioa to decimals, by aaotS' 
lag two ciphers for a new period, and thus continue the operation to any 
assignable degree of exactness. But since the last figure, in every dividend 
ttius formed, will always be a cipher, and as there is no figure under 10 whose 
■qnare number ends in a cipher, there will, of course, be a remainder ; eoa- 
seqnently, the pupil need not expect, should he continue the operation to any 
•Ktent, ever to obtain an exact root. This, however, is by no means neeee 
sary ; for annexing only one or two periods of ciphers will obtato a- leot* 
•ufflciently exact for almost any purpose. Ji. 6,3245 + . 

89. What is the square root of 30 1 Ji, 5,4772. 

96. What is the square root of y^ r ji. ^-^ ac ^. 

Or, we may laduoe the given* fraction to its- lowest terms before the rodC Is 
eKvaeted. 

tt. What is the sqtiare root of -^^^ ? Jt. JJ . 
38. What is the square root of ^^ ? A. ^. 

90. What is the square root of y aij Ja X *'' •^* jij' 

U the ftactioB be a surd, the easiest method of proceeding will be to 
It to a decimal first, and extract its root afterwards. 

30. What isHhe square root of |-| ? A. ,9128 -f- . 
aL Whalls the squall not of j^ .^ .4.,0S74-{- 
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e|:traction of the cube root. m$ 

IK. What is th0 square root of A- ^ w«. .83305. 

33. What is the square root of ^^ 1 

la ttiis example, it wiil be best to reduce the mixed niunber to aa invfoper 
fraction* before extiactiDg its.root, alter which it may be coaverted iali» % 
ndxad niunber aggda. A. 90^, 

34. What is the square root of 912^ } A. 30}^. 

3&i A generai has an anay of 5085 men ; how many must he place ta mak . 
and file, to form them into a square 1 \/6625 =: 75, Ant. 

38. A square pavement contains 94336 square stones of equal siae ; how 
many are contained in one of its sides ? A. 156. , 

37; Ib>a circle, whose aiea^ or superficjial contents, is 4096 feet, I demaad 
what will be the length of one side of a square containing the same number 
of feet? A. 64 feet. 

38. A gentleman has two Falnable ImiNUng spots, one containing 40 squan 
rods, and the other 60, for which his neighbor ofibrs him a square field, eoa- 
tiAaiag.4 tiaies aamaqy square rods as the buildin g spots; how maay rods 
in lennh must each side of this field measure ^ V40 -f 60 X 4 = 90, Ant. 

39. How many trees in each row of a* square orchard, contain^ 14iQi 
trees 1 A. 190 trees. 

49. A certain square garden spot' measures 4 rods on each side ; what wJSL 
be the length of one side of agardea containii^ 4 times as many sqoarerodw t 

% A.% rods. 

41. |f one side of a square piece of land measure 5 rods, what will the side 
efone measure which u 4 timee as large ? 16 times as lane 1 36 times as 
kim 1 A. 10. 90. 30. 

A. A man is desirous of fbnuiag a tract of land, containing 140 acre% 8 
looda and 90 rods, Intp a square; what will be the length of esMChsidel 

A. 150 rods. 

41. The distance from Provldeace to Norwich, Ck>na., is computed to be 4S 
Miles ; aow, allowing the road to be 4 rods wide, what will be the length of 
ane aioe of a square lot of land, the square rods of which shall be equal to 
Iha sfuaie rods contained in said road 1 ./>. SMO rods. 



EXTRACTION OF THE CUBE ROOT. 

ff I»XXXTII# Q. luTolation (IT LXXXTV.), you doi],btles« recol- 
leet, is the raisins of powers ; can yoa tell me what is the 3d power of.3» awl 
what the power is called 1 

A. 27, called a ovbe, 

Q. Evoltttina (7 Ll^XXV.) was defined, to be the ezttactiag the 1st 
power or roots of higher powers; can you tell me, thea, what is the cube root 

A. 3. 

Q. Whyl 

A. Because 9 x 3 X 3, or, expressed thus, 3' s= 27. 

<2> What, then, is. it to extract the cube root of anv number 7 

A, It is only to find that number, which, beine multiplied 
into itself three times, will produce the gii^en number. 

Q. We have seen (TT LXXX.), that, to find the contents of solid bodies, 
inch as wood, for instance, we multiply the length, breadth and depth to- 
fether. These dlmeMions are called cubic, because, by being thus mulUpUad, 
CheT do in fkct contain so manv solid feet, Inches^ Ju: ts an* ex^pieased to 
tliek prodnet: bat what do yon sappoee the sAaape ^if a soiid body is, whtott 
taaaeneteabe? 

22 
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A It must have six equal sides, and each side must be an 
exaet square. See Block A, which accompanies this work. 

Q. Now, iliiCQ the length, breadlh and thickneu of any Mgalar c«be aie 
enetly alike, aa, for instance, a cntrfcal block, which contains 37 cubic feet, 
can you Inform me what is the length of one side of this block, and whattbe 
length may be called ? 

A. Each side is 3 feet, and may be called the cube root 
of 27. 

Q. Why 1 Jl. Because 3^ sS?. 

Q. What is the length of each side ai a cubical block containing (M eofale 
tncnesl A. 4 inches. 
Q. Why ? A. Because 4x4x4, ur 4^= 84 euUc inches. 
Q. What is the cube root of 64, theni jS. 4. * 

0. Whyl ja. Because 3^=64. 

Q. What is the length of each side of a cubical Mock costsinlng lOOOcvtait 
Ibet 1 ji 10. 
Q. Whyl' Ji. Because 103s=10Q0. 

1. In a square box which will contain 1000 maiblea, how many will It take 
tD reach across the bottom of the box, in a straight row 1 Jl. 10. 

S. What is the di&rence between the cube root of S7 and the cube of 31 

A, M» 

3. What is the difference between WS and 8^ 1 ^. •. 

4. What is the difference between '-/I and l' 1 A. H. 

5. What is the difference between the cube root of S7 and the squaae lool 
er»l A.O. 

C. What is the diflbrence between 3-/e and V4 Y A, f^ 

Operation by Slate Ulijistrated. 

7. A mm, havinjE a cubical block containing 13834 cuUe feet, wishes te 
know the length of each side, without measuring it ; what is the lengdi of 
each side of said block 1 

Should we attempt to illustrate the reason of the rule for extracting the cnbe 
root, by exhibiting the picture of the cube and its various inrts on paper, it 
would tend rather to e<mftise than illustrate the subject The best method 
of doing it is, by making several small blocks, which may be supposed to 
eentain a oertun proportional number of feet, inches, Jtc, corresponmnt with 
the operation of the rule. They may be made in a few minutes, nom a 
small strip of a pine board, with a common penknife, at the longest, In lose 
time than the teacher can make the pupil comprehend the reason, fton 
merely seeing the picture on paper. In demonstrating the rule in this way, 
it will be aa amnsinc and instructive exercise, to both teacher and pupil, and 
may be comprehended by any pa]ril, however young, .who is so fbrtunali 
as to have progressed as far as this rule. It will give hfan distinct ideas re- 
specting the diffisrent dimensions of square and cubic measures, and indeli- 
bly fix on his mind the reason of the mle, conseiqnently the rule itself. But, 
for the convenience of teachers, blocks, illustrative of the operation of the 
foregoing example, will accompany this work. 

The following are the supposed proportional dimensions of the several 
Mocks used in the demonstration of the above ezainple, whieh, when put to* 
gether, ougrkt lo make an exact cube, containing 13834 cuUc ftet : 

One block, 90 feet lone, 30 feet wide, and 90 feet thick : this we will call A. 
Three small blocks, each 90 feet long, 90 feet wide, and 4 feet thick ; each 
of those we will call B. 

Three smaller bloeks, each 90 feet long, 4 fliet wide, aad 4 fb«t thick ; < 
of these we will call C- 
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One Uoelt, and the imaUest, 4 feet long, 4 feet .wide, and 4 feet thick : thie 
• will call D. 

We are now prepared to eolve the preceding example. 

in this example, you recollect, we were to find the length of one ildeof 
tbf$ cuhe, containing 136SS4 cubic feet. 



OPERATION 1st 

ft. 138S4(«),root 
20^= 8000 
tXSxaOOs divisor, 1900 » 5884 ( 4 
quot. 4 



4800 

sxaox4x4=:g60 

4X4X4 = 64 



5884 dedacted. 
0000 



Or, 



M raeratlou, by aeg^ectinf the ciphers, 
y be perfonned thua : 



txsxaoo: 



OPERATION Sd. 

13834(a0 + 4,orS4,)roo^ 



9X30X4X4 s= 
4X4X4 = 



8 . } 

laOO ) 5884, dividend. 

4800 

960 

64 

5884 , subtrahend. 

0000 



b this example, we loiow 
that one side cannot be 30 

feet, for 303=87000 solid feet, 
being more tlxan 13834, the 
given sum ; therefore, we 
will take 80 for the length of 
one side of the cube. 

Then, 80X80X80=8000 
solid feet, which we must, of 
course, deduct flrom 1394, 
leaving5834. (See Operation 
1st) These 8000 solid feet, 
the pupil will perceive, am 
the solid contents of the cs- 
bical block marked A. Thla 
corresponds with the open^- 
tion ; for we write 80 feet, the 
length of the cube A, at the 
right of 13884, in the form of 
a quotient; and its square, 
8000, under 13884; firo« 
which subtmcting 800^ 
leaves 5884, as before. 

As we l^kve 5884 cubic feac 
remaining, we find the sides 
of the cube A are not so long 
as they ought to be ; eonse- 
must enlarige the tluree 



MMntly we must enlarge A ; but in doing Uiis, we 

sides of A, in order tlutt we may preserve the cubical form of the Uock. 
We will now place the three blocks, each of which is marked B, on the 
three sides of A. Each of these blocks, In order to fit, must be as long and 
as wide as A ; and, by examining them, you will see tliat this is the case ; 
(hat Is, 90 feet long and 90 fieet wide ; then 90 X 90 = 400, the square con* 
lenU in one B ; and 3 X 400 = 1800, square contenU in 3 Bs ; then it Is plain, 
that 5884 solid contents, divided by 1800, the square contents, will give the 
thickness of each block. But an easier method is, to square the 8 (tens), la 
the root 80, making 4, and multiply the product, 4, by 300, making IS60, a 
divisor, the same as before. 

We do the same in the operation (which see) ; that is, we malttel|r the 
square of the quotient figure, 3, by 300, thus, 8x8=4x300 = 1900; then 
the divisor, 1800 (the square contents), U contained in 5884 (solid contents) 4 
limes, that is, 4 feet is the thickness of each block marked B. This quotient 
figure, 4, we place at the right of 5604, and then, 1800 square feet X 4 feet, 
the thickness, =4800 solid feet 

If we now examine the block, thus Increased by the addition of the 3 Bs* 
we shall see tfiat there ai« yet three corners not filled up : these are repi*- 
sented by the three blocks, each marked C, and each of wnich, you will per- 
seive, is as long as either of the Bs, that is, 90 feet, being the length of A« 
which is the 90 in the quotient Their thickness andhreadth are the same as 
the thickness of the Bs, which we found, by dividing, to be 4 feet, the last quo- 
tient fburs. Now. to get the solid contents of each of these Cs, we multiply 
tlMlr tUckness (4 ibet) by their hraadth (4 feet), = 10 squaro fhet ; that is, the 
■foaiiB 0f tba last qiwtlent figure, 4,s 16 ; these 16 sqoaie contents amft b« 
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■vltlDlM by the length of each (90 feet), or, as then are 3, by 3 X 9sme»', 
er, wHeh is easier in practice, we may multiply the 3 (tens), in the root, M^ 

by 30, making GO, and this product by 4' =16, the square contents « 900 
tmidfeet 

We do the same in the operation, by multiplying the 3 in 90 by 30 a 00x4 
X4=: MO solid feet, as before ; this 960 we write under the ^00, Cor we mvat 
add the several products together by and by, to know if our cube will eon- 
lain all the required feet. 

By turning over the bloclc, with ail the additions of the blocks marked B 
and C, which are now nutde to A, we shall spy a little square space, wMeh 
pievents the figure from becoming a cmnplete cube. The little block for this 
comer is marked D, which the pupil will find, by fitting it in, to exactly fill up 
this space. This block D is exactly square, and its length, breadth, and thick- 
ness are alike, and, of course, equtil to the thidcaess and width of the Cs, 
that is, 4 feet, the last quotient figure ; hence, 4 ft. x4ft.X4ftr=64 solid 
Aet in the block D ; or, in other words, the cube of 4 (the quotient figure), 
wiiich is the same as 4^=64, as in the operation. We now write the 64 under 
the 960, that this may be reckoned in with the other additions. 

We next proceed to add the solid contents of the Bs, Cs, and D together, 
thus, 4500 + 960 -i-64 = 5824, precisely the number of solid foet which we 
had remaining after we deducted 8000 feet, the solid contents of the cube A. 

If, in the operation, we subtract the amount, SB^, (torn the remaindet or 
dividend, 5834, we ithall see that onr miditions have taken all that remained 
after the -first cube was deducted, there being no renw.inder. 

The last little block, when fitted in, as you saw, rendered the cube com- 
plete, each side of which we have now found to lie 90 + 4 s=s 34 feet ioufb 
which is the cube root of 13834 (solid feet) ; but let us see if our cube en* 
Ifefau the reqtiired number of solid feet. 



PROOF. 
lA, s: 8000 solid ftet. 
3 Bi, ss 4800 solid f«et. 
3Cs. ss 960 solid feet. 
ID, » 64 solid feet. 



On, 
By Involution, 

34 X 84 K 24 8= 13834 1 JJ iJJ^ 



■t9^A \ lolid feet in the 
^^^ J givsn cube. 

In OMration 9d, we see, by neglecting the ciphers at the right of 8, the 8 is 
•nil 8000, by its standing under 3 (thousands) ; hence, we may point off thvM 
figures by luaeing a dot over the units, and another over the thousaads, and 
soon. 

Ftom the pracedisg example and illustratiotta we derive the followiiig 

RULE. 

Diyide the given nopber into periods of three figures each* 
by placing a point over the unit figure, and every third fieure 
from the place of units to the left, in whole numbers, and to 
the right in decimals. 

Find the greatest cube in the left-hand period, and plane its 
root in the quotient. 

Subtract the cube thus found from Ihe said period, and to 
the remainder bring down the next period, and call this the 
dividend. 

Multiply the flquare of the quotieht l»y 300» caliiBg it tho 
oiviaor. 
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SXTR ACTION OF TH£ CUB£ ROOl. ^ 

Find. how many times the divisor in contained in tb^ divi- 
dend, and place the result in the root (quotient) ; then multiply 
the divisor by this quotient li^re, placing the product under 
the dividend. 

Multiply the former quotient figure, or figures, by 30, and 
this product by the square of the last quotient figure, and place 
the product hnder the last ; under these two products place 
the cube of the last quotient figure, and call their amount the 
subtrahend. 

Subtract the subtrahehd from the dividend, and to the 
lemainder bring down the >next period for a new dividend, 
with which proceed as before, and so on, until the whde is 
finished. 

JVM« 1. When the rabtnthend hftppcM to be larger than the dividtad, die 
OQOtient figure mnst be made one less, aad we mhst find a new subtrahend. 
The reason why the quotient figure will be sometimes too large, is, because 
this quotient figure merely shows the width of the three first additlens to 
the original cube ; consequently, when the subsequent additions are'made, 
tlw width (quotient figure) may make the solid contents of all the additlcms 
■lore than the cubic (eet in the diridend, which remain after the solid coa 
l0Dts ^the orif^nal cube are deducted. 

S. When we have a remainder, after all the periods are brought down, we 
nay coottnue the operation by annexing periods of ciphers, as la the square 
loot. 

'3. When it happens that the divisor Is not contained In tha dlvidMid, • 
cipher must be written in the quotient (reot), and a new divMand fomied w 
feriaging down the next period In the given sum. 

More ETerdset fw the SkUe. 
A Wkat to the eabe root of 9<IS39im 

OPERATION. 

. fMssrf (S13, Ana, 

1^ X 300 a: ]«W > 1063 flnt dlTMMML 

• 1900 

SX30X1|= 60 

1'= 1 

1961 first siibtinhtiii. 



«' X a00a-ia3300 ) 403597 second dividend. 



nxSOXS^a WTO 



402597 second nhcnlMnd. 
QOOOflQ 



i\ 



APPENDIX. 

9. Wbat is the eabe root of 1757B 1 A. 96. 
10. What Is the cube root of 571787 1 Ji. 83. 
U. What is the cube root of 9703991 Ji. 99. 

13. What is the c\ibe root of 2000376 % Ji. 136. 
IS. What is the cube root of 3706416 7 Ji. 156. 

14. What is the cube root of 94318816 1 A. 456. 

15. What is the cube root of 175616000 ? A. 560. 

16. What is the cube root of 748613312 1 A. 90B. 

17. What is the cube root of 731189187729 f A. 9009. 

18. What is the cube root of ^ ? A. ^. 

19. What is the cube root of |^| ? A. ^. 

90. What is the cube root of ff ^y .** A. ^^. 

If the root be a surd, reduce it to a decimal before its root is extnetoA|«i A 
file square root. 

51. What is the cube root of j^ ? A. ,I3-|--. 

52. What is the cube root of ^ ? A. ^-|-. 

23. What is the length of one side of a cubical block, which contahis ITM 
■olid or cubic inches ? A. 12. 

S4. What wilt be the length of one side of a cubical biockf whose contentt 
diall be equal to another bloclc 32 feet long, 16 feet wide, ajnd 8 feet thick 7 

|/ 3Srx~lT>r8 = 16 feet, Ans, 

35. There is ja cellar dug. which is 16 feet loi\g, 12 feet wide, and 13 feet 
deep ; and another, 63 fieet iong, 8 feet wide, and 7 feet deep ; how Hmny solid 
or cubic feet of earth were thrown out 1 and what will be the length of one 
side of a oubical mound which may be formed from said earth 1 A. S83S. 18. 

36 How many solid inches in a cubical block which measures 1 inch on 
each side ? How many in one measuring 3 inclies on each side 1 3 inclies on 
each sidel 4 inches oa each side 1 6 inches on each side 1 10 inches on each 
side } SO inches on each side t A. i.8.^. 64. 316. 1000. 6000. 

87. What is the length of one side of a cuhicnl block, which contains 1 
solid or cubic inch ? 8 solid inches ? 37 solid inches ? 64 solid inches 1 1S5 
solid inches ? 316 solid inches ? 1000 «olid inches 1 8000 Holid inches 1 

A. 1.2.3.4.5.6.10.90. 

By the two^precedlng examples, vre see that the sides of the cube are as 
the cube rnot< of their solid contents, nnirl their solid contents as the ciibest>f 
Uieir sides. It is likewise true, that the solid contents of nil similar figorea 
aro in proportion to each other as the cubes of their scveml sides or diameten. 

JVble.— The relative length of the sides of culies, when compared with 
their solid contents, will be best illustrated by reference to the cubical blocks 
accompanying tiiis work. 

38. If a ball, 3 inches in diameter, weigh 4 pounds, what will a ball of the 
same metal weigh, whose diameter is 6 inches 7 

3^ : 6' : : 4 : 32 : Ratio, 2i X 4 = 33 lbs., Jtiu. 
89. If a globe of silver, 3 inches in diameter, be worth €160, what is the 
valae of one 6 inches In diameter? 3^ : 6*^ : : $160 : #1380, .tfiM. 

30. Tliere are two little globes ; one of them is 1 inch in diameter, and the 
other 8 inches ; how many of the smaller globes will make one of the larnrt 

A.B. 

31. If the diameter of the planet Jupiter Is 13 times as much as the 
diameter of tlie earth, how many globes of the earth would it take to make 
one as large as Jupiter 1 A. 1728. 

39. If the sun is 1000000 times as large as the earth, and the earth to 8009 
niles in diameter, what Is tiie diameter of the sun 1 A. 800000 mllet. 

JWts.— The roots of most powers may be found by the square and e«be 
foots only ; thus the square root of the souare root is the biquadxate, or fimrtli 
aod the lixth root to the cniie of thia aquan rooc 
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ARITHMETICAL PROGRESSION. 

If LXXXVIII. Any rank or series of numbers more 
than 2, increafiing by a constant addition, or decreasing by a 
constant subtraction of some given number, is called an 
Arithmetical Series, or Progression. 

The number which is added or subtracted continually is 
called the common difference. 

When the series is fonned by a continual addition of th^" 
Qommoo differenoe, it is called an uscending series; thus, 

2, 4, 6, 8, 10, &c., is an ascending aritnmeticai series ; but 

10, 8, 6, 4, 2. &c., is called a descending arithrA^ticcd series, 
because it is formed by a continual subtraction ol tne common 
difference, 2. 

The numbers which form the series are calle.*^ the terms 
of the series or progression. The first and last terms are 
called the extremes, and the other terms the means. 

In Arithmetical Progression there are reckoned 5 terms, any 
three of which being given, the remaining two may be found, 
viz.: 

! . The first term. 

2. The last term. 

3. The number of terms. 

4. The common difierence. 

5. The sum of all the terms 

The First T\rm, the Last Term, and the Number of Terms, 
being given, to find the Common Difference"; — 

1. A man had 6 tons, whose several hgea differed alike ; the yonngest was 
3 years old, and the oldegi38 ; what was the common difference of their ages ? 

The difference between the yrHtn^e^C son and the eldest evidently shows 
the increase of the 3 years by all the rabsequent additions, till we come to 
^ years ; and, as the number of these additions are, of course, 1 less than 
the namber of sons (5>, it follows, that, if we divide the whole difference 
(2g _ 3 = ), 25, by the number of additions (5), we shall have the difference 
betweeu each one separately, tfaat is, the common difference. 

Tbos, SB — 3 a 35 ; then, 35 -r 5 = 5 years, the common dilference. 

A. 5 years 

Heace, To Find the Common Difference ;*— 

Divide the difference of the extremes by the number oi 
terms, less 1, and the quotient will be the common difference. 

S. If theextramet be 3 aa4 tt aad tb* umfaerof tanm 'I, wbaiis tht 
.iBflbnimt Jl % 
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3. A iiMB U to jravel from Boston to a eeitaln place 1m 6 dayb, and lofn 

only 5 miles the first day, increasing the distanee travelled each day ^y aa 
equal excess, so that the last day*s mnrney may be 45 miles ', what is dM 
dally increase, that is, the common dmerence 7 ^. 8 miles. 

4. If the amount of^l for 30 years, at simple interest, be •3,20, wliat is the 
rate per cent.? • • 

In this example, we see the amount of the first year is tltOd, and the last 
year •S.SO ; consequently, the extremes are 106 and 290, and the numlMBr of 
terms 20. j9. $,06 as 6 per cent 

5. A man bought 60 yards of cloth, giving 5 cents for the first yard, 7 fti 
the second, 9 for the third, and so on to tlie last ; what did the last cost ? 

Since, in lAiis example, we have the common difference given, it will be 
easy to find the price of the last yard ; for, as there are as many additions aa 
thefe are yards, less 1, that is, 59 additions of 2 cents, to be made to the.ftrBt 
yard, it follows, that the last yard will cost2 X 59s Hdcmits more than dM 
first, and the whole cost of the last, reckoning the cost of the Ant yard, will 

be 118 + &= tltSS. ^. 91,23. 

Hence, Whtn the Common Difference, the First Term, and 
the Number of Terms, are given, tojind the Last Term; — 

Multiply the common difference by the nurobef of terois, 
}ess 1 , and add the iirst term to the product. 



If the first term be 3, the common difilerence 2, and the number of tei 
! 1, what is the last term ? >9. 33. 

'7. A man, in travelling th>m Boston to a certain place in 6 days, travelled 
the first day 5 miie!>, the itecond 8 miles, travelling each succevive day 3 
miles farther than the former; what was the distance travelled Uie last 
day 7 Ji. 90. 

8. WbHt will tl, at 6 per cent., amount to, in 30 years, at simple interest? 
The common dinerence is the 6 per cent. ; for the amount of kU for 1 yeai, 

i8 $1,06, and $l,06-4-$,06 = $1,12, the second year, and so on. ^. $3,20. 

9. A man bought 10 yards of cloth, in arithmetical (Mrngression ; fin* the 
first yard he gave 6 cents, and fw the last yard he gave S4 cents ; what was 
the amount of the whole ? 

In this example, it Is plain that half the cost of the first and hut yaids will 

tie the average price of the whole number of yards ; thus, 6 cts.-f^ ets.a 
:{04.2=: 13 cts., average price ; then, 10 yds. x 15s ISO cts 3=:$l,50, whole 
oost. ^. $1,50. 

Hence, When the Extremes, and the Number of Term$, are 
given, to find the Sum of all the Terms,* — 

Multiply half the sum of the extremes by the number of 
terms, and the product will be the answer. 

r 

10. if the extremes be 3 and 373, and the nmiber ef tanni 40^ wkai li Ai 
sum of all the terms ? A. 5830. 

11. How many times does a legnlar eloek atrllM In 18 boion 1 A»TB. 

13. A butcher bought 100 oxen, and gave for the first ox $1, for the leeoai 
$3, ior the third $3, and so on to the last: how Biueh did they etNaetoal 
that rate? j9. $5090. . 

13. What is the sum of the first 1000 numbefs, begtantiig wlOi tkeir Ml 
tnral order, 1, 3, 3, lt«. 1 Jt. SOOesOO. 

14. If a board, 18 ftet long, be 3 feet wide at one and, and eone to » psttt 
it ttw oHmv, what are the square contents of the boardl A, 18 Ibet 



GBOMETRICAL PROGRESSION. 261 

19. If a fpi^te «€ land, 60 nids In teostki be SOrodi wtde at one •nd and at 
Ite other lemitnate in an anj(le or fioint, what number of iqaare tods does It 
eonlain % A, mt. 

16. A person, travelling into the eo«nlr\', went 3 mites the first day, and 
increased every dny^s tnivel S mile*, till at last he went 56 miles In one day ; 
how many dnrs did he travel T 

We found, in exuiuple 1, the diArenee of the eitreoies, divided by the 
number of terms, less 1, gave the common didbrence ; consequently, if, in 
this example, we divide (5H — 3 as ) 55, the dillerence of the extremes, by 
the comuMin dillerence, 5, the quotient, 11, will be the number of terms, less 

1 : then, 1-|~ il » l% the number of temie. A. IS. 

Hence, IVIten iiu Extremei and Common Differeiue are given^ 
. to find tfie Number of Terms; — 

Divide the difierence of the extremes by the common dif- 
ference, and the quotient, increased by 1 , will be the answer. 

17. If the extremes be 3 and 4S, and the common dilTenence 6, what is the 
numlier of terms 7 Jl. 8. 

18. A man. being asked how many children he had, replied, that the 
youngest was 4 years old, and the eldest 32, (he increase of the family hav 
mg been I ia every 4 years ; how many had he 1 .^.8. 



GEOMETRICAL PROGRESSION. 

t LiXXXIX* Any rank or series of numbers, increasing 
by a constant multiplier, or decnsasing by a constant divisor, 
if called Geometrical Progression, 

Thus, 3, 9, 27» 81» &c, is an increasing geemetrical 
eeries; 

And 81, 27, 9, 3, &c., is a decreasing geometrical series. 

There are five terms in Geometrical Progression ; and, like 
Arithmetical Progression, any three of them being given, the 
other two may be found, viz. 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The sum of all the terms. 

5. The ratio ; that is, the multiplier or divisoir, by which 
we form the series. 

I. A man pnichaiod a flock of sheep, consisting of 9 ; and, by agreement, 
was tM |Nty whnt the last sheep canto to, at the mte of 84 for the first sheep, 
$19 fur the second, $30 for ttie third, and so on, tvebling the price to the lost 
«rhat did Uie flock cost hl«* Y 



J 
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W'« may MrftHrm t^«xaiii|ile by mttlM^tion ; thm, 4X3x^X3x1 
X3x3X3x3 st80844, .4m. But this process, you niuat be sensibie^ 
would be, in many eases, a very tedious one ; let us see if we cannot abridge 
it, iliereby making it easier. 

In the above process, we discover that 4 is multiplied by 3 eight Uhms^ mm 
time less than the number of terms ; consequently, the 8th power of the 

ratio 3, expressed thus, ^, multiplied by the first term, 4, will produce the 
last term. Bui, Instead of raising 3 to the 8th power in this manner, we need 
only raise it to the 4th power, then multiply this 4:h power into itself; for, 
In this way, we dos in fact, use the 3 eight times, raising the 3 to the same 
power as before ; thus, 3^ sSl ; then, 81 X 81 s 6561 ; this, mtthiplied by 4, 
the first term, gives 98^44, the same result as before. A. 2iB44. 

Hence, When the First Term, Ratio, and Number of Termst 
are given, to find the Last Jerm; 

Write down some of the leading powers of the ratio, with 
the numbers 1, 2» 3> &c.> over them, being their levenil in- 
dices. 

Add together the most ccmvenient indices to make an index 
less by 1 than the number of terms sought 

Multiply together the powers* or numbers standing under 
those indices ; and their product, multiplied by the first term, 
will be the term sought. 

9. If the first tenn of a geoaMtiteal leilet be A^nA the mtie 3» what is the 
11th term 7 

1, 9, 3, 4, 5, Indices. ) A^tev— The pnpU will notice that the seriea 

3, 9, 97, 81, 343, powers. ) does not commence with the fiist term, but with 
ttie ratio. 

The Indices 5 + 3 "f" 3 SB 10, and the powers under each, 943 X S7 X 9m 
59049 ; which, multiplied by the first term, 4, makes 336196, the 11th term, 
reouired. A. 9^6196. 

3. The first term of a series, having 10 terms, is 4, and the ratio 3; what 
Is the last term 7 Ji. 7873S. 

4. A sum of money is to be divided among 10 peisoas ; the first to have 
#10, the second $30, and so on, In threelbld proportion ; what will the last 
have 1 Ji. #196830. 

5. A boy purchased 18 oranges, on condition that he should pay only the 
price of the last, reckoning 1 cent for the first, 4 cents fur the second, 16 cents 
for the third, and in that proportion for the whole ; now much did he pay 
for them? ./9. 171708691,84. 

6. What is the last term of a seriee having 18 terms, the first uf which is 
3, and the ratio 3 ? wtf . 3874S0489. 

7. A butcher meets a drover, who has 94 oxen. The butcher inquires the 
price of them, and is answered, 960 per head ; he inmiediately oflfers the 
drover #50 per head, and would take all. The drover says he will not take 
that; but, if he will give him' what the last ox would come tov at 9 cents 
for the first, 4 cents for the second, and so on, doubling the price to the last, 
he might have the whole. What will the oxen amount to at that rate 7 

Ji. 9167779,16. 

8. A man was to travel to a certain place in 4 days, and to travel at what 
ever rate he plea%d ; the'first day he went 2 miles, the second 6 miles, and 
so on to the last, in a threefold ntle; how flur did he travei the last daj; 
uul how fhr in «U 1 
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Ib Uiis example, we may (^nd (he Ittst tenn as hefoie, or iliid )t by adding 
•wb day^a travel (oeether, comiiieuciiig with the Hr^t, and proceeding to the 

last, thas: 9 -f~ 6 ~hl3-f-34 = 80 mileii, the whole distance tiavelled, aad 
tbe last day*8 journey is 34 miles. But this' mode of o|)erulion, hi a long 
series, you must be sensible, would be very troublesome. Let us examine 
tbe nature of the series, and try to invent etmie shorter method uT arriving 
at the sauie result. 

By examining the series 3, 6, 16, 54» We perceive that the last term (54), 
less 3 (the first tenu), = 59, is 3 times as large tis tbe sum of the remaining 
tenns; for 2 + 64-18 = 36; that is, 54 — 3 = 52^2=26; hence, U" 
we produce another term, that is, multiply 54. the last term, l)y the ratio 3, 
malting 163, we shall find the same true of this also; A>r 163—3 (the first 
tenn), = 169-7-3 = 80, which we at first found to lie the sum of the fom 

remaining terms, thus, 9-f-6-f- 18 -f-54 = 80. In both of these o|)erallons, 
it is curious to observe, that ou^ divisor (3), each time, is one less than the 
ratio (3) » 

Hente, Wlieii tfie Extremes and Ratio are given^ to fitid the 
Sumqftlie Series, we Ivave Vie following easy 

RULE. 

Multiply the last term by the latio, from the product sub- 
tract the first term, and divide the remainder by the ratio, less 
1 ; the quotient will be the sum of the series required. 

9. If the extreaies be 5 and 6400, and the ratio6, what Is tbe whole amooai 
of the wries t 



6400X6 — 5 

= 7679, -AnM. 

6 — 1 

10. A sum of money Is to be divided among 10 persons in such a manner, 
that the first may have #10, the second $30, and so on, In threeff^d propor- 
tion ; what will the last have, and what will the whole have 1 

The pupil will recollect how he found the Uut terai of the series bv a $m«- 
going rule ; and. In all cases In which he is required to find the twn of the 
series, when the last term is not given, he must first find U by that rule, and 
tben woric for the sum of the series by the present rale. 

A. The last, $196630 ; and the whole, $395346. 

11. A hosier sold 14 pair of stockings, the first at 4 cents, the second at 18 
cents, and so on lil g ^xnetrical progression ; what did the last pair bring 
bliD, and what did the whole bring him t 

A. Last, $63773,93; whole, $95659,3&. 
18. A man bo^ht a horse, and, by agreement^ was to 0ve a cent for the 
frst nail, three for the second, &c. ; there were four shoes, and in each shoe 
eight nails ; what did the horse come to at that rate 1 

A. $fia65100M48SO,30. 
I'X At tbe marriuge of a lady, one of the guests made her a present of a 
half eagle, saying that he would double It on the first day of each succeeding 
month throughout the year, which he said would amount to something like 
$t09 ; now, bow lUHch did his estimate differ from the true omoant 1 

A. $30375. 
14. If OHT plou aneestors, who landed at Plymouth, A. D. 1680, beUig 101 
' bi number, had increased so as to double their number In every 30 yean, 
bow grOkt would have been their popolatkHi at the end of tbe year 1840 3 

4. ^9B$747. 
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ANNUITIES AT SIMPLE INTEREST 

t XC. An annuity is » sum of moaty, payable every year 
(or a ccriain nDmb«i of yeara, or for erer. 

Wheo the annuity is not pEtid al the lime it becomes due, n 

ia said lo be in arriari. 

The Biim of all tbe annuities, such as rents, pensions, &e., 
remaining unpaid, with tbe intereBl on each, foi the time il 
baa been due, ia called the arnount of Ibe aoauily. 

Hence, Tofitid tht Amount of an Annuttg; — 

Calculate tbe inteKst on each annDity, foi the time it hai 
remained unpaid, and lind ita amoiinl; iben the aum of all 
tbeae sevecal ainouats will be the amount required. 

1. ir th* uuiul mi of ■ luHiH, Hbldi l> laoo, nuwtin uoptU (ikit ta ta 
la ttiii uun]ile. Ux nai o( ihj ysu bcinf iMld wbw if, at 



Ths el^lti yau, paid n 



ire no put o( U till O* 



S. ir > aum, bkTlai u umivl puiloo 
•^nUoi of 8 ynn, whal i> Ibe amouii. , . . 

S9 (« in UTsUi) (or 3 veuBl-l!3t. F« 3 yeuil. 
6. For T yun 1-4950. Fui 6 reus 1-3908. Fuc 10 



HeDce, To find the Prt»mt Worth of an JtmuUgi 
Find the ptesent woith of each year by itself, diacttontii^ 
bom the Ume it becomee due, uid the aum erf all thaw jmtttt 
wortha will be tbe ancwei 



ANKUITIES AT COMPOUND INTEREST. 



& What sum of ready money is equivaleiit to an aanuity of 1900, to CM»> 
tiBve 3 years, at 4 per cent. 1 A. •556,063. 

8. What Is the piesent worth of an annnal salary of ttOO, to continiM t 
yiMn 1-1469001. 3years?-31469e7. 5yeanl-340751S. A.%KB^^ 



ANNUITIES AT COMPOUND INTEREST. 

T XCl. The amount of an annuity, at simple and com 
pound interest, is the same, excepting the di£teience in in« 
terest. 



Hence, To find ike Amount of an Annuity, at Compound 

Interest ; — 

Proceed as in % XC, reckoning compound, instead of sim- 
ple interest. 

1. What will a salary of $dOO arooant to, whieh has ramalned vnpaid 6xZ 
ysMsl 

The amount of |S00 for 3 years s §324,78 
The amoaat of tSOO fori year s> $212,00 
The 3d year s$900,00 

$636.79 

S. If the annual rent of a house, which Is $150, remain in arrears forS 
years, what will be the amount due for that tlmel A. 477,54. 

CalculHtlng the amount of the annuities in this manner, for a lour pertod 
of years, would be tedious. This trouble will be prevented, by findinf the 
amount of 81, or £1, annuity, at compound interest, for a ntunber of yean, m 
in the following 



TABLE L 

Skowmg the anumnt of$l or £1 annuiiy^at 6 per cent, oompefvmd m> 
tert$t,forany number of ymir$,from 1 to 50. 



YKIi 



22 



I 



9 

'3 



8 



pereenti 



Yr« 



1,0000 



2.0600 



4.3746 



5.6371 



6,0753 



a3938 



0.8974 



9 11,4913 



)2OM31807 



11 



12 



3.1836 I 13 



IS 

il 
17 



19 



6 per cent 



14.9716 



16,8699 



18.6821 



21,0150 



23.2759 



25,6725 



28,2123 



30.9056 



33,7509 



»J_36,7855 

*^3 



23 



24 
25 



26 



27 



28 



29 



30 



6 perncBt 



39,9927 



43.3<J22 



46,9958 



50,8155 



54,8645 



59.1563 



'n. 



63.7057 



68.5281 



73,6397 



79,0581 I 40 



4 per cent 



Ys: 



31 


84,8016 


41 
42 
43 
44 
45 


32 


90.8897 


33 


97,3431 


34 


104,1837 


35 


111,4347 


M 


119,1208 


46 


37 


127,2681 


47 


38 


135,9042 


48 


30 


145,0584 


49 



154,76191 50 



4perc«afc 



165,0467 



175,9495 



187,5064 



199,7568 



212,7433 



226,5068 



231,0979 



245,9630 



961,7206 



278,4941 
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It a •vMMt, tbat tlw unoniit of |2 annalty la 
mtA «M oTfS, 3 dinesnw much. Hence, 

To find the Amount of an Annuity, at 6 per Cent.; — 

Find, by the Table, the amount of $1, at the given rate and 
time, and multiply it by the given annuity, and the product 
will be the amount required. 

3. What k the amouDt of aa annoity of $190, which has reeoained oiipakl 

Uyeusi 

The amount of fl, by the Table, we find to be 9S3»8^50; therefiwe, 
133,8750 X 190» 18793,103, An». 

4. What wUt be the amonnt of an annual salary of 3400; which has been 
in arrears 8 years .V-QM. 3 years 1-197344. 4 years 1-174984. 6 years 1-879018. 
IS years l-e747g6. 90 years 1-147148. ./fiM. 388099,56. 

. 5. If you lay up $100 a year, from the time you are 81 years of ace, till you 
•!» 10, what will be the amount at compound Interest 1 jS. 396178.06. 

6. What Is the present worth of an annual pension of 3190, which fai to 
eoDtinne 3 years 1 

In this example, the present worth is evidently that sum, which, at «om- 
pound interest, would amount to aa much as the annount of the given annu- 
ity for the three years. Finding the amount of 319D by the Table, as befora, 
we have 3388,098; then, if we divide 3338,033 by the amount of 31, oom- 
pouad Interest, for 3 years, the quotient will be the present worth. This is 
evident htim the foct, that the quotient, multiplied by the amount of $1, will 

fve the amount of 3190, or. in other words, 3382,033. The amount of 31 ftr 
years, at compound interest, is 31,19101 ; 

then, 3388,033 -H 31,19101 *3390,7«3, Ant. 



Hence, To find the Present Worth of an Annuity; — 

Find its amount in arrears for the whole time ; this amount, 
divided by 'the amount of $1 for said time, will be the present 
worth required. 

JVbCSd— The amount of 31 nayr be found ready calculated in the Table of 
eompoond Interest, IT LXXI. 

7. What is the present worth of aa annual rent of 3900, to continue 5 yeefa? 

jf . 3848,478. 
The operations in this rule mav be much shortened by calculating the pre- 
it WQCth of 31, for a number of years, as in the following 



TABLE II. 

tkowmg the preeent worth of $1 or £1 ammity^ at ^ per emt, com 
pommd tntcreft, for any number of yean, from 1 to 32. 



Yw. 


6 per cent 


Yn 
9 
10 
11 
18 
13 
14 
15 
16 


6 percent 


17 


6 per cent 


YrST 


1^ per cent 


1 
9 


0,94339 


6.80109 


10,47786 


85 


18,78335 


133339 


7,36008 


18 


10,83760 


1^6 


13.00316 




2,f7301 


7,88687 


10 


ll.lWll 


87 


13,31053 




3,46510 


8,38384 


90 


11,46098 


88 

99 
30 


13.40616 




4.91936 


8.85968 


81 


11,76407 


13,50079 




44)1738 


9.80496 


88 


18.04158 


13,76483 




5.50936 


9,71835 


83 


18.38338 


31 


13,99008 




6,90V79 


10,10589 


84 


18A50S5 


33 


14^08308 



ANNUITIES AT COMJOUWD INTEREST. 967 

To find the present worth of any annuity, by this Table* 
w« have only to multiply the present worth of $1, found in 
the Table, by the given annuity, and the product will be the 
present worth required. 



8. What sum of re«dy money will puicbate an annuity of |300| to 
tinne 10 years ? 

The present worth of $1 annuity, by the Table, for 10 years, It §7,30006 ; 
then 7,36008 X 300 » $3306,084. Jin*. 

0. What is the present worth of a yearly pension of eSO, to eonthrae S 
years V1100034. 3 years T-1G03806. 4 years 1-907906. 8 years 1-3735874. 
36 years T-6881953. 30 years 1-8258896. j9. (3364,9684. 

10. What salary, to conflnue 10 years, will e3308,034 purchase t 

This example is the 8th example reversed ; consequently, |S906,QM • 
7;3600e=E3eo, the annuity required, jd. 9300. 

Hence, To find that Annuity which any given Sum vnU jnir- 

chase ; — 

Divide the given sum by the present worth of $1 annuity 
for the ^ven time, found by Table II. ; the quotient will lie 
the annuity required. 

11. What salary, to eontinua 90 yean, will •088,05 pviehaae t A. OO-f- 

Tq divide any Sum of Money into Annual Payments, whieht 
yfhen due^ ehall form an equal amount at Ccmpound In- 
terest; — 

13. A certain manufacturing establishment, in BiassachuMtts, was aetnaUy 
■old for 637000, which was divided into four notes, payable annually, so that 
the principal and interest of each, when due, should formian equal amount, 
at compound interest, and the several principals, when added together, should 
make (37000 ; now what were the principals of said notes 1 

It is plain, that, in this example, if we find an annuity to continue 4 years, 
which $37000 will purchase, the present worth of this annuity for 1 year will 
be the first payment, or principal of the note ; the present worth for 3 yean, 
the second, and so on to the last year. 

The annuity which (37000 will purchase, found as before, is 7701,97038-K 

AMc.— To obtain an exact result, we must reckon the decimals, which weM 
rejected in forming the Tables. Tliis makes the last divisor 3,4651050. 

The 1st is (7350,915, amount for 1 year, (7791,97033 

8d ..(6934,835, 3 .... (T791,97039 

. . j 3d ..(6543,388, 3 .... (7791,97038 

^^•"^ 4th.. (6171,970, 4 .... (7791,97038 

rn^t (90B0v,Nb^^. 
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PERMUTATION. 

t XCII. Pbbmutation is the method of finding how many 
diflerent ways any number of things may be chaiij^d. 

* 

I. How many changes may be made of the three flnt letters of the alphabet 1 
In this example, had there been but two letters, they conld only be chaaced 
twice ; that is, a, b, and b, a ; that is, 1 X 8= 3; but, as there are three let- 
ten, they may be chanf^ 1 X 8 X 3 ■= 6 times, as follows : 



4i b, 
5 c. 



a, b, c, 

a, c, b, 

b, a, c, 
ca, 
b,a, 
a, b. 



Hence, To find ike Number of different Changes or Permu^ 
tatums, vfkieh may be made vfitk any given JSumber of dif- 
ferent Things; — 

Multiply together all the terms of the natural series, from 1 
up to the given number, and the last product will be the num- 
ber of changes required. 

% Bow nuuiy dUKwent wayi may the fltat fi^e letters of the alphabet be 
arranged 1 Jt. 190. 

3. How many changes may be mng on 15 bells 1 and in what time may 
they be rang, allowing 3 seconds to every round 1 A. 1307674368000 chan- 
ges ; SOnnSKMOOO SMonds. 

4. What ttane will it require finr 10 boarders to seat themselires differeolly 

awry day at dinnA, allowing 365 days to the year 1 jtf. 094]|^ yean 

5. Of how many variatioiis will the 96 letters of the alphabet admit 1 

A, 409881461186605635581000000 



POSITION 

Is a role which teachee, by the use of supposed numbeia, 
to find true ones. It is divided into two parts, called Single 
and Double. 

SINGLE POSITION. 

f XCIII* This rule teaches to resolve those qnestiooi 
whose results are proportional to their suppositions. 



POSITION 



909 



1. A schoDlniaslei; ioeing asked how many scholars he bad, replied, ** If I 
had as uiany more as I now have, one hall' as many more, one third, and one 
t'onnh as ninny nioret [ should have 306." How many had he i 



I^i us £up|K)se he had d4 

Then as many more aa 34 

I as many k 13 

I as many » 8 

^ aa many a* 6 

74 



We have now found that we did not suppose 
the right number. If we had, Hie amount would 
have been 3D6. But 24 has been increased in the 
same manner to ameunt to 74, that some unknown 
number, the true nupiber of sehoiars, must be, to 
amount to 306. Consequently,, js obvious, that 
74 has the same ratio tu 396 that 34 has to the 
true number. The question may, therefore, be 
solved by the foUowmg statement : 
As 74 : 306 : : 34 : 96, An*. 



This answer we ]WQve to be right by increasing it by itaelff om half 
itself, one third itself, and one fourth Itself; 



ThQs, < 



9( 
96 

48 

as 
u 



Prum these Ulostratlonf We derive the foUowiag 

RULE. 



l«9e 



Suppose any number you choose, and proceed with it in 
the same maimer you would with the answer, to see if it 
were right. 

Then say, As this result : the result in the question : : the 
mippoeed number : number sought. 

More Exercises for the SleUe, 

9. James lent William a sum of money on interest, and in 10 yean it 
amounted to dlOUO ; what was the sum lentl Ji. •1000. 

3. Three merchants gained, by trading, $1930, of which A took a certain 
sum, B took three times as much as A, and U four limes as' much as B, what 
share of the gain had each 7 

Jl. A's share was $130; B's, •360; and (Ts, •1440- 

4. A person having about him a certain number of crowns, saidf if a third, 
a fi)urth, and a sixth of them were added together, the sum would be 45 ; 
how many crowns had he 1 *i 60. 

5. What is the age of a peiMm, who aays, ttiat if -^ oC the yean be has 

lived be multiplied by 7, and i of thera be added to the product, the sum 

would be 393 1 .tf . flO years. 

6. What number Is that, which, being Multiplied hy 7, aa4 tke unducl 
divided by 6k the quotlMitwIU he 141 A. 1% 

23* 
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DOUBLE POSITION. 

t XCIY* This rule teaches to solve questions by mtajM 
of two supposed numbers. 

In Single Position, the number sought is alwayis multiplied 
or divided by some proposed number, or increased or diminish- 
ed by itself, or some known part of itself, a certain number of 
times. Consequently, the result will be proportional to its 
supposition, and but one supposition will be necessary; but, 
in Double Position, we employ two, for the results are not 
prqportional to the suppositions. 

1. A gentlemaa gave hit three sons $10000, in the following manner : to 
Ae second $1000 more than to the first, and to the third as many as tu ||ie 
first and second. What was each ton*s portl 
Let us suppose the share of the first, 1000 'j 

Then the seconds 9000 I The shares of all the sons 
Third = 3000 I will, if our supposition lie cor^ 

S- rect, amount to tlOUOO; but, 

Total, 0000 as they amount to 96000 only, 
we CHil the error 4000. 



This, rabtncted from 10000, leaves 4000 ^ 
Svppose, again, that the share of the first was 1500 

Then the second s: 3500 
Thiid«4000 



8000 



We perceive the 
>■ error in this case to 
be 99000. 



3000 

The first error, then, is 94000, and the second $3000. Now, the difler- 
ence between these errors would seem to have the same relation to the dififer* 
ence of the suppositions, as either of the errors would have to the dlfierence 
between the supposition which produced it and the true number. We can 
easily make this statement, and ascertain whether it will produce such a 
lesnlt: 

As the difilbience of enors, 9000 : 9D0, difTerence of suppositions : : either 
of the errors (say the first), 4000 : 1000, the diflference between its supposi- 
tion and the true number. Adding tliis diflbrence to 1000, the supposition, 
the amount is 3000 for the share of the first son; then 93000 that of the 

second, 9M00 that of the thivd, jfiw. For 9000 + 9000 + 5000 = 10000, the 
whole estate. 

Had the supposition proved too great, instead of too small, it is manifest 
that we must have subtracted this difi'erence. 

The diflferences betvreen the results and the result in the question, are 
called errort ; these are said te be a/t'Are, when both are either too great m 
too small ; mUike, when one is too great, and the oUier too small. 

Vnm these lUostrations we derive the foUowiaf 

RUI.E. 

Suppose any two numbers, and proceed with each according 
lo the manner described in the question, and see bow nuoS 
the nmit of each dr&v froic tiiat in the question. 



MISCELLANEOUS EXAMPLES. 271 

Then say. As the difference* of the errors : the difierence of 
fhe suppositions : : either error : difierence between its sttppo- 
■ition and the number sought. 

More Exercim for the Slate. 

% Thfee penKmt disputing about tbelr ages, nys B, ** I am 10 yean older 
ban A ;" says C, " I ain as old as you both ;** now, wbat were their several 
ges, the sam of all of them being 100 ? Jin$. A's, 90 ; B's, % ; C's, 50. 

3. Two persons, A and B, have the same income ; A saves \ of his yearly ; 
bat B, by spending $150 per annum more than A, at the end of 8 years, finds 
hhnself $400 in debt ; what is their income, and what does each spend per 
annum 1 

First, suppose each had $900 ; secondly, $300 ; thefl( the erion will be 400 
and 900. j9. Their income is $400 : A spends $300 ; B $450. 

4. There is a fish whose head is 8 feet long, his tail is as long as his head 
and half his body, and his body is as long as his head and tail ; what is the 
whole length of the fish ? 

First suppose his body 30 ; secondly, SB ; the erron will then be 1 and 9. 

A. 64 feet. 

5. A laborer was hired 80 days upon this condition—that for every day he 
was idle he should forfeit 50 cents, and for every day he wrought he should 
receive 75 cents ; at the expiration of the time, he received #5 ; now, how 
many days dld||lM work, and how many days was he idle 1 

'' ^ A. He worked 58 days, and was idle 98. 



MISCELLANEOUS EXAMPLES. 

1. Tbere is a room, one side of which is 90 feet long and 8 feet high ; how 
Biany square feet are contained in that side ? 

This side is a regular parallelogram (IT LXXIX) ; and, to find the square 
contents, we have seen that we must maltiply the length by the breadth ; 
fkus, 90 ft. X 8 ft. = 160 sq. (I., Ant. But, had we been required to find the 

A B square contents of half of this paralle- 

logram, as divided in the figure on the 
left, it is plain that, if we snould nml- 
tiply (90) the whole length by \ of (8) 
the width, or, in this case, the height, 
the product would be the square con- 
tents in this half, that is, in the figure 
BCD; thus, ( of 8 = 4 ; then, 4 X 20 
= 80 sq. ft. ; which is precisely }t of 

_^^__ 160, the square contents in the whole 

D Base. 90. C figure. 

The half B C D is called a trimffit, because it has, as yon see, 3 sides 
and 3 angles; and because the line B C falls perpendicularly on C D, the 
angle at C is called a right angle ; the whole triangle, then, BCD, may pro- 
perly be called a right-trngleitnangi: 

The line B C is called a ptrfendtevlar, C D the ha$€y and D B the kfipotk»- 

AWs.— Both the base and perpendicular are somctimei called the ltg9 of 
the triangle. 
»■ ■ 

* The diflbrance of the errors, when alike, wUl be one BMUnOed fton llM 
oOmt; when unlike, one aMttl to the other. 





JEknce, To find thg Area of a Right^ngUd THangU,^ 

Multiply tbe length of the base by i the length of the pet 
pendicular ; the product will be the area required. 

S. What is the area of a triangular (dece of land, one side of which is 40 
rods, and the distance fhmi the eoroai opposite that side to that side SO rods f 

jlns. Y X 40=400 rods. 

JVMt.— To find the area of any irregular figure divide It into triangles. 

A 



In any right-angled triangle. It has been 
ascertained, that the square of the hypothe- 
nuse is equal to the sum of the squares of the 
other two sides. Thus, in die adja cent figure, 

40^ » 1600, and 90* » 900 ; then,V9004-16eO 
as 50, the hypotbenose. 



Hence, To find the Hypotkenuse, when the Legs are given ; — 

Add the squares of the two legs together, and extract the 
square root of their sum. 

When the Hypothenuse and One Leg are given, to find ike 

Other Leg ; — 

From the square of the hypothenuse subtract the square 
of the given leg, and the square root of the remainder will be 
the other. 

3. A river, 80 yards wide, passes by a fort, the walls of which are 00 yaids 
high; now, what is the distance firom the top of the wall to the opposite bank 
of the river? 

In this example, we are to find the hypothenuse. An: 300 yards. 

4. There is a certain street, in the middle of which, if a ladder 40 feet long 
be placed, it will reach a window 34 feet fh>m the ground, on either side of 
said street ; what is the width of the stree. 1 

In this example, we are to find the length of the base of two triangles, and 
then the sum. (h these will be the distance requlr>^. Ana» 84 feet. 

5. There is a certain elm, 20 feet in diameter, growing in the centre of a 
circular island ; the distance from the top of the tree to the water in a straif ht 
Une, is 130 feet ; and the distance firom the foot 90 feet ; what is the height 
of the tree 1 

As the tree is 30 feet in diameter, the distance from Its centre to the water 
ts the length of the base, that is, 10 + 90 r= 100 feet A. 66,338 ft. -f-* 

6. Two ships sailed from the same port ; one goes due norUi 40 ieagOMi 
Ihe other due east 30 leagues ; how for are they apart 1 

We are here to find the hypothenuse. A. SO leagoM. 



MUCELLANS0D8 EXAMPLES. 



•nwlT citk. 80 IM hVMH dlUMtn 
iti^ t fcel; Um puioii (k»d 19 
pu** Oon lb* M* (1 tkM briic 



The circumference of a circle is greater, you are sensible, 
tbwi Lbe diameter, being b little more than 3 times, or, more 
aeeuta'lj, 3,141S92 times the diameter. 

B. WhM J ihB Jl—e w of » wb«ri, m drck, vIk» dmnTensn !■ It 
feett A. * ftel, attHj. 
10. IT th* 4MUM Ousoih Uw nith te BSW mUd. bow nuny taOtt 



NoTK — The area of a circle may be found bj multiplying 
half the diameter bv half the circnmfeienee, or bj mnllip'.jing 
(he Huore of half the diameter by 3,Ulfi92. 

la. WhU ii Uw uHi or * (licla irhon dIUHMT li 90 hrtl 

)0* — 100 X 3.14IS« ' 3l4,Un, Jh. 

13. WhU taUwdlMowU' oft dKle,wtinHuwli 314,1X3 1 J.Uft. 
11. WhM.1 li Lhe uvB, or uoiira CAUHntt, of the oazth, ftHowtng II 
8000 Dillot 1b dluDAUi, ud flaODO Ld dj — ' ' 



tiply the whole ciicumfeteDee into the whole diameter, th< 
prodnct will be the ana. 

J. amoooooo. 

u. WkU H* tlH acdld BoMMi of s ikiba or tall H tseksa IB lUanew 1 

The eolid conteota of a gbbe aie found by multiplyii^ iti 
ana by ^ of its diameter. 

.*. 001^ 4- hIU iBCbM. 
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In thii ezaaipte, we may first find the area of one tnd, u befiw* 
iar a circle ; tben mulUi^y by 90 feet, the length. Ji. 11 feet, nearly. 
JVMc.—SoUds of this form may be called qftinders. 
17. What are the solid eontento of a cylinder4 feet In diameter, •adiOttet 

loofl ^. ISS-f-feet. 

When solids, being either round or square, taper regolarlT liU they come 
to a point, they contain )ast h as much as if they were all the way as huge 
as they are at the largeet end. 

When solids decrease Kcalarlyr as last described, thev are called pwramidB. 
When the base is square, uey are called sfiier* jfyromtdt ; when tr&ngalar, 
triangular pffranudB ; and when round, eiraUar fiframida, or eeiMt. 

Hence, To find the Solid Contents ofswh Figures; — 

Multiply the area of the iaigest end by ^ of the perpendicu- 
lar height. 

16. WhataiethesoUdcoatentiof acoBeithie hel|^t of which is 30 feet, 
and its base 8 feet in diameter 1 A,SaStfi-^ti. 
19. There is a pyramid, whose base is 3 ^ square, and Its perpendicular 

height 9 feet ; what era ita solid contents 1 .4. 3^ X f '^ 97 it 

90. What is the length of one side of a cubical UocE, which eontalBs 996] 
solid feet 1 jtf.91feet. 

91. In a square lot of land, which contains 9648 acres, 3 roods, and 1 rod, 
what is the length of one side t Ji. 651 rods. 

99. A grocer put 5 gallons of water- into a cask containing 30 gallons of 
wine, worth 75 cents per gallon ; what is a gallon of this mixture worth 1 

A. 64^ cts. 

B. The first term of a geometrical series is 4, the last 56064, and Uie ratio 
6 ; what is the sum of alTthe terms ) A. 66380. 

94. ** TMe great bat, and when it will be jNiid.— The public mind has been 
considerably amused, for a few days past, with a singular bet, said to have 
been made between a firiend of Mr. Adams and a friend of Gen. Jackson, on 
the eastern shore of Maryland. The bet was, that the Jackson man was to 
leselve tram the Adams man 1 cent for the first electoral vote that Jackson 
should receive over 130, 9 cents for the second, 4 for the third, and so on, 
doublinc for every successive vote ; and the Adams man was to have one 
hundred dollars if Jackson did not receive over 130 votes. Aecoordlng to the 
present appearances, Jackson will receive 173, 43 over 130, and the sum the 
Adams man will have to pay, in that event, will be $87960030933,07. 

** But the Joke does not appear to be all on the Jackson man*s side. The 
money is to be counted, and it will take a pretty lone lifetime of any common 
man to count out the * shineH.* Let*s see : — allowuig that a man can count 
sixty dollars a minute, and that he continues to coimt without ceasing, 
either to sleep, to take refifeshment, or to keep the Sabbath, it will take him 
ttoentf^aevan ktrndrad and aightjf^ne fears, naarif ; but allow him to work 

eight hours a day, and rest on the Sabbath, he will be occupied 0780 -t" 
years ; so that the Adams man, when he is called upon for the cash, may 
tell his Jackson friend, * 8U down, sir ; as soon as I can count the money, 
you shall h&vu It; evM the bunks lake tloM to count liie money, yoit 
know.*" 



S7S 
'A PRACTICAL SYSTEM 



' 



BOOK-KEEPING, 

FOE 

FARMERS AND MECHANICS. 



Almost all persons, in the ordinary avocations of life, unless they adopt 
some method of keeping their accounts in a regulajr manner, will be subjected 
to continual losses and inconveniences ; to prevent whicli, the following plaa 
or outline is composed, embracing the principles of Book-Keeping in the most 
simple form. Before the pupil commences this study, it will not be necessary 
fbr him to have attended to all the rules in the Arithmetic ; but he should 
make himself acquainted with the subject uf Book-Keeplng before he is suil- 
fered to leave school. A few examples only are given, barely sufficient to 
give the learner a view of the manner of keeping books ; it being intended 
that the pupil should be required to compose similar ones, and insert them in 
a book adiipted to this purpose. 

Book-Keeping is the method of recording business transactions. It ii of 
two kinds — single and double entry ; but we shall only notice the former. 

Single entry is the simplest form of Book-Keeping, and is employed by 
retailers, mechanics, fanners, &g. It requires a lAy-Book, Leger, and, 
where money is frequently received and paid out, a Cash-Book . ^ 



DAY-BOOK. 

This book should be a minute history of business transactions, in the order 
of time in which they occur ; it should be ruled wjth head lines, with one 
column on the left hand for post-marks and references, and two cmumns on 
the right for dollars and cents. The owner's name, the town or city, and the 
date of the first transaction, should stand at the head of the first page. It 
is the custom of many to continue inserting the name of the town on every 
page. This, however, is unnecessary. It is sufficient to write only the 
month, day, and year, at the head of each page after the first. This should 
be written in a laiger hand than the entries. 

On commencing an account with any individtial, his place of residence 
should be noted, provided it is not the same as that where the book is kept. 
If it be the same, this is unnecessary. As it often happens that different 
persons bear the same name, it is well, in such cases, to designate the indi- 
vidual with whom the account is opened, by stating his occupation, or par- 
ticular place of residence. 

When the conditions of sale or purchase vary firom the ordinary cusioms 
•f the place, it should be stated. Every month, or oflener, the Day-Book 
should be copied or posted into the Leger, as hereafter directed. The crosses, 
on the left hand column, show that the charge or credit, against which they 
stand, is posted, and the f^nures show the page of the Leger where the ac- 
oonnt is posted. Some use flie figures only as post marks. 

Every article sold on credit, except when a note is taken, should be immedl* 
ately charged, as it is always unsalie to trust to memory. Also, all labor per- 
formed, or any transaction whereby another is made indebted to us, shouli* 
be immediately entered on the Day-Book. If faimers and mechanics wonhi 
•tiictly observe this rule, they would not only save many ouarrels, but mock 
money. In this respect, at feast, follow the example of Dr. Franklin, who 
never omitted to make a charge as soon as it could be done. Never ds&r a 
oliaife till to-morrow, when it can be made to-day. 
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FORM OF A DAYBOOK. 



1 X 

t X 

% X 

« X 



s X 
S X 

«'X 



9 X 



S X 



3 X 



1 X 



S X 
t X 



Edward L. Pkckham* BoHofty Jmu 1, 1820. 



Robert Hatekina, Blacksmith,' 
To 317 lbs. Iron, a 8 cts 



Dr. 



Thomas Yeomantt O. 

By Cash 

3: 



Arth&ald Tracy, Salem, Dr» 

To 1 piece Broadcloth, containing SO yds., a $S per yd., 
90 days* credit 



Jame* Warren, Wartland, Dr. 

To 1 cask Nails. 235 lbs., a 8 cts 

Or. 

By 37 lbs. Cheese, a 10 cts $3,70 

** 41 lbs. Feathers, a 70 cts ^ 28,70 

t Balance to be paid in Com, at market price. — 



Isaac T%»mas, Brattle Square,. 
To 32 galls. Molasses, a 50 cts. .. 



Dr. 



William AngeU, Rozbnry,. 

To 300 lbs Poik. a 7 cts 

30 ba.Com, a 45 cts... . 



•< 



..Dr. 
931,001 
..13,50 



Santud Stone, .«......• 

To 50 lbs. Harness Leather, a 30 cts. 
*' 7 tons Hay, a 910. 



..Dr. 
#15,00 
..70,00 



CteoTjts Carpenter, 

To 17 Brooms, a IS cts 

** 7 lbs. Butter, a SO eta. . 
** 4 lbs. Cheese, a 10 cts. 



.Dr. 
93,04 
..1,4(1 
...,4fl 



Jesse B. Sveat, Mendon, 

To 1 hhd. Molasses, 98-> 6 s 93 galls, a 30 cts. 



By Cash.. 



Dr. 



Jesse Metcalf, Tanner,. 

To 90 Calf Skins, a 95.. 

" 50 Dried Hides, a fl.. 

00 days* credit 



...Dr. 

.9100,00 
..300,00 



James Murray, Jr 

By 30 bu. Com, a 60 cts. 
'* 4 bu. Oats, a 40 cts. 



.91^00 
...1,00 



-6- 



Jamos Warren, 

To 34 bu. Cora, a 60 cts.. 



Dr. 



Archibald Tracy, 

TolcoidWood 

^aOBMLFeathAnfCTD 



.Dr. 




James JUturray, Jr .' '....Dr. 1 9 le 

To 1 gall. Lisbon Wine \ 91,99, 

" 6 yds. Calico, a 374 cts S^^ 

** 3 yds. Broadcloth, a 94,50 9,00 



13 
17 

75 



17 
36 
75 



18 



87 00 



00 



1600 



34 90 



85 08 



3 



15 



84 



37 69 



00 



30069 

13 60 
1449 

nU 



8J 



FORM OF A DAYBOOK. 



877 



T-5? 



9 X 

3 X 

a X 

2 X 



S X 



t X 



3 X 

t X 

1 X 

1 X 



S X 



IX 



Jan. d, 1830. 



Robert Hatokina,. 
By thoeUig my Hone. 

If it M rtvAn 



Oxen. 



.O. I 
..3,00 



Sa««ic{ i$toiM, 

Tb 8 yds. Broadcloth, a f4. 
'* 4 pr. SAoes, a $1 



.Dr. 

.•8,00 
..4,00 



Thomas YtomanM, • 

To 200 bn. Corn, a 70 cts.. 



Dr. 



Jea$e B. Stoeet, 

To 30 quintaU Fish, a g3,75. 



.Dr. 



Otorge Carpenter, 

To aoo lb». Cheese, a.8 cts 

** 1 firkin Butter, 76 lbs., weight of tub, 10 lbs. 
a 20 cts , 



=60, 



Dr 
$16,00 



13,S0 



Jirehibald TVoey, 

To 2 bbls. Flour, a $10.. 
"25 lbs. Lard, a 10 cts. 
** 3ba. Salt,a66cu.. 



.Dr. 
.$20,00 
...2,50 
...1,96 



Isaac Thomas, 

To SO yds. CalicO) «28 cts 

** 75 yds. brown Sheeting, a 14 cts. 



.Dr. 

.$11,00 
..10,50 



By Order oa Goodrich fc Lotd far $12,801 . 



Or. 



Jesse JHetealff 

To 500 pr. Men's Shoes, a 95 cts. 

10- 



Dr. 



Tkemtas Yeommu, 

To3bMs. Flour, a $9,50. 



Dr. 



Robert llawlmwT 
To 120 lbs. Blistered Steel, a 8 cts. 
** 109 lbs. Russia Iron, a 5 cts... 



»Dr. 
•0,60 
..5,00 



Mimes Murray, Jr 

To 10 ibs. Sugar, a 11 cts 

** 20 lbs. C^be, A 15 cts 

'* 6 galls. Molasses, a 37 cts . 



.Dr, 

•1,10 
..3,00 
..2,28 



mUiamJingeU, 

By 200 lbs. Lard, a 6 cts.. .. 
** 350 ibs. Bacon, a 12 cts. 



.$12,00 
..42,00 



13- 



JyJr 

To 6 lbs. Raisins, a 20 ctt 

" 5 galls. Cnnant ^ine, a 75 cts. 



.Dr. 
•1,20 
..3,75 



c. 



500 



1300 
140 00 

112 SO 



2090 



24 48 



21 



50 



1280 
47500 

28 66 



14 



60 



6 



54 



32 



00 



M 






40} 



«76 



LEGER. 



l%is book is used to collect the scattered accounts of thn Day.Book, aad to 
arrange all that relates to each individuHl into one separate statement The 
busineHS of collecting these accounts from the Day- Book, and writing them 
In the Leger, is called posting. I*hi8 should be done once a month, or oftoner. 
Debts due from others, and entered upon the Day- Book, are placed on the 
side of Dr. : whatever is on the Day-Book as due tu another is placed on the 
side of Cr. 

When an account is posted, the page of the Leger, in which this accoiiBC 
is kept, is written in the left-hand column of the Day-Book. 

Every Leger should have an alphabetical Index, where the names-of the 
several persons whose accoMnts are kept in the Leger, should be writlan, 
and the page noted down. 

When one Leger is full, and a new one Is opened, the accounts in the for- 
mer should be all balanced, and the balances transferred to the new Leger. 

EXPLANATION OF THE LEGER, AND THE MANNER OF POSTING. 

It will be seen, that the name of James Murray, Jr., stands first on the Day- 
Book ; of course, we shall post his account fit^it. We enter his name on the 
lirst page of the Leger, in a large, fair hand, writing Dr. on the left, and Cr. 
on the right. At the top of the left-hand cotninn we enter the year, under 
which we write the month and day when the first chnrge was made in the 
Day-Book, and in the nexi column the pag% of the Dtty-Book where the 
chaige stand;*. Then, as there are several articles in the first charge, in- 
stead of specifying each article, as in the Dny-Book, we merely say, To Sun- 
dries, and enter the amount in the proper columns. This charge being thus 
posted, we write the page of the Leger, viz., 1, in the left-hand column of the 
Day-Book, and opposite to it a X, to show more distinctly that the charge is 
posted. We then pass a finger carefully over the names, till we again come 
to the name of James Murray^ Jr.^ which we find on the second page ; but, 
as this is credit, we enter it on the credit side, with the date and pH[ge in their 
proper columns. We then enter the Leger-page and cross, as beftue, and 
then im)ceed a^in in search of the same name, until every charge and 
credit is transferred into the Leger. The next name is to be taken and pro- 
ceeded with in the same way as the first ; and so continue till all the m- 
counts are posted. 

As it is uncertain how extensive an account may be when once opfened, it 
is better to take a new page for every name, until all the Leger-pagea are 
occupied. By this time, it is probable, several accounts will have been set- 
tied ; we may then entdr a second name on the same pages, and so continue 
till all the pages are full. 

Whenever any account is settled, the amount of the balance is ascertained, 
and the settlement entered in the Leger. The settlement jnay also be entered 
in the Day-Book ; and many practise this, although it is not essentially ne- 
cessary. But it is essentially necessary that one, if not both, the books, 
should show how every account is settled, whether by cash, note, order, 
goods, or whatever way the amount or balance is liquidated. 

N. B. — In making out bills, the Leger is used as a reference to the charpM 
in the Day-Book, which must k)e exactly copied. 

FORM OF A LEGER. 



Dr. 



.lames Murray, Jr. 



isr 



1839. 
Jan. 1. 
'» 10. 
" 13. 



To Sundries. 

do. 
*• do. 



$ 



13 
6 
4 



$24 



c. 
17 
52 
95 

44 



1829. 
Jan. 5. 
" 15. 



2 By Corn and Oats, 
*' Cash, to bal. 



f Jc. 
1360 
10 84 



$S4 



44 



TT 



Dr7 



Robert Haickins, 



J 



1899. 
Jan. 1. 
*♦ 10. 



ToIroE, 
'* Sorditoa 




By Work, 
'* Note. .1 V dt^y^ 



e. 



S31W 



»1 



FORM OF A L£6ER. 



279 



■iHi 



Dt. 






Tkoma8 Yeomans, 






Or. 




1899. 
Jan. 7. 
« 10. 


r" 

3 


To Corn, 
" Flour, 


$ c. 

140 00 
28 50 


1829. 
Jan. 1. 
" 11. 


1 


By Cash, 
" Check, for bah 


9 
75 
93 

S16B 


c 

73 
75 




•168 50 






50 



i>r. 



Jirchibald Tracy, 



Cr. 



1859 
Apr. 2. 



1839. 
Jan. 3. 
" 6. 
•• 9. 



To Broadr.loth, 
" Sundries, 
»' do. 



87 
27 
34 



9138 



e. 
00 
00 

48 

48 



By Cash, 



138 



48 



Dr. 



18S9. 
Jan. 3. 
" 5. 



To Nails, 
3 *• Com, 



James fVarfen^ 
T829 



Or. 



18 
14 



932 



c. 
00 
40 

40 



Jan. 3 




Dr. 



leaac Thomas ^ 



Or. 



18S9. 
Jan. 3. 



0.9 



ITo 



Mtilflit^es, 
" Sundries, 



9 c 
1600! 



31 



937 



50' 



m 



1820. 
Jan. 9. 
" 90. 



l3lBy Order, 

" Note a 90 days. 



$37 



c. 
12180 
2470 



ISO 



Dr. 



iVUliam Jivgdl, 



Or. 



1899. 
Jan. 4, 
" 16 



To Sundries. 
*♦ Cash, 



19 



954 00 



c. 
50 
50 



Jan. 10, 



Hy Sundries, 



5400 



Dr 



Savtud Stanei 
1829. 




9. 



To Bundriest 
* do. 



39)20 



933 



04 



1829. 
Jan. 15. 



By Note, a 60 days, 



3304 



Dr. 



Jesse B Sweet, 



Or. 



1639. 

Jan. 5. 

" 9. 



irTo Molasses, 
2j " FUh, 

I 




1839. 

Jan. 5. 

► " 30. 



By Cash, 
" Cash, to bal. 



9 

15 
135 



Dr. 



Jan. SjflrTo Biindri«s, 



Jesse Metealf, 



•140 10 
Cr. 



c. 
00 
10 



9. a **8h0M, 




1839. 
Apr. 7, 



By hit ClMck, 



77500 



INDEX TO LEGJCR. 



Aagrtl WUlkin. 



A. 



Page. 



C. 
Ourpenter, George. . 



H. 
Hawkins, Robert 1 



Sweet, JetneB • .....S 

Stone, BniDuel •..*.. S 



Murray, James, Jr I 

Metcair, Jesse 



Y. 

Thomas, Isaac 8 

TmcT, Archibnld 9 

W. 
Warren, James'* • 4t 



V. 



3 Teomans, "thomas »,i 



CASH-BOOK. 

This book recorils the pHyuients and receipts of fksh. 

It is kept by makiniE cash Dr. to cash on h:uid and What is recetTCdi aad 
Or. by whatever in \v\U\ out. 

At the end of every day or week, as may liest sitit the natnre of the bnsl 
BOSS, the cash on hand is counted, and entered on the Or. side. 

If there is no error, this wilt make the sum of the Dr. equal to that of the 
O. A balance is then stmck. and the cash on hand carried again upon tiM 
Dr. side. 



Dr.- 



FORM OF A CASH-BOOK. 

CASH. 



O. 



Jan.l. 
2. 
S. 
3. 
4. 
S. 
6. 
6. 



8. 



To Cn^h Oil hand, 
J. Thompson, 
J. Hurt, paid ac't, 
H. Palmer on note 
S. Snowdon, 
J. Mervin on ac*t, 
S. Crane, 

Sates of Mdse., 



ii 



Cash on hand, 



6.T7150 
37 94 



127 

84 

17 

lUO 

311 



1382 



550 



43 
28 
73 
9U 
90 
18 

8U 

165} 



1827. 
Jan. 8. 



5. 
6. 



refer ) 
»r, paid V 
lylor, > 



By rent of Store for 
one quarter, 
Thomas Ta3 . 
*' Paid note to ILTha* 

chor, 
** Family expenses, 
'* Mdse. boQ^fht of T. 

Thamor, 
Cnxh nn hand, 



«I50 

12783 

97 61 

61437 

550 6? 

13^ 



Form of A Bill from the preceding fVork. 

Mr. James Murray 

to Edward L. Peckham, Dr. 

1829. 

Jan. 1. To 1 gall. Lisbon Wine •1.92 

" " " 6 yds. Calico, a 374 cts 2.25 

*• " •' 2 yds. Broadcloth, a $4,50 9,00 

** 10. " 10 lbs. Sugar, all ct<i....*... 1,10 

** " " 6 galls. Molasses, a 37^ cts 8,25 

« ** •* 90 lbs. Coflee, a 15 cts 3,00 

<« 18.** 6 lbs. Raisins, a 90 cts. 1,90 

*• •* ** 5 galls. Currant Wine, a 75 cu 3,75 

Cr. 



5. By 90 bu. Com, a 60 ets 18,00 

" •' 4 ba. Oats, a 40 cts 1,60 

15. *' Cash to balance 10,87 

Error* excepted. — 84 4/ 

liiUn. amAMDUfECKBAU. 



1317 



635 



4 

84 



05 

47 



MfiUCANTILE FORMS. M 

SecomdFbrm. 



Wbt, iMM Metoalf 

to E. L. Peekham, Dr. 

less. 

Jan. 5. To30CalfSklii8»af5 

" '* '• 50 Dried Hides, a 94 

** ft. *' 500 pairs Men's Skoes, a 95 cts 



Received paTinent, hj his eheek on N. E. Baak, 



100W6 



300 
475 



00 
00 



ynsjoo 



B0»Um, Jtprill, 18S9. KDWABD L. PECKHAM. 



. MERCANTILE FORMS. 

ife. 1. J^effotiable JVpte. 

>re^50 BoHvn, May 5, 1837. 

On d(;inand, I promise to pay Claude Lorraine, or Order, Seventy- 
eight Dollars Fifty Cents with interest, for value received. 

JAMBS HONESTUS. 

Wo. g . JWtejMiraft/e t» B«ar«r. 

$40. Boston, Sept. 17, 1897. 

Six months 'from date, I promise to pay A. B., or Bearer, Forty Dot 
Lar:<, for value received. SIMEON FAYWELL. 

No. 3 . Jfbte bp two Per#«nt. 

♦500. ' Betlin, Oct. 38, 1887. 

* For value reeefved, we jointly and severally promiite to pay C. D., 

or Ordor, en Demand, Five Hundred DoUarS) with interest. 

HORACE WAIiCOTT. 

JAMES HART. 

No. 4. JVote at Bank, 

$150. Boston, Fhb. 35, 1819. 

Ninety-five days from date, I promise topay Thomas Andrews, or 
Order, at the Phoanix Bank, One Hundred and Fifty Dollars, for value re- 
ceived. JOHN REYNOLDS. 

Remarks relating to Jfotes of Hand, 

1. A negotiable note Is one which is made payable to A. B., or Order, — It 
is otherwise, when these word.s are omitted. 

3. By endorsrnf^ a note is understood, that the person to whom it is paya- 
ble writes his name on tlte back of it. For additional security, any other 
person may afterwards endorse it 

3. If the note be made payable to A. B., or Order (See Jfo. 1), then A. B. 
can sell said note to whom he pleases, provided he endorses it ; and whoever 
buys said note may lawfully demand payment of the signer of the note, and 
if the signer, through inability or otherwise, reflises to pay said note, the pur* 
ebftSOT may lawfully demand payment of the endorser. 
.4. If the note be made payable to A. B., or Bearer (See JVb. 3), then the 
signer only is responsible to any one who may ponshase it. 

5. Unless a note be written ^yable on some specific future time, it should 
be written on demand ; but should the words on demand be omitted, the note 
is nirooeed to be recoverable by law. 

6. When a note, payable at a futnre day, becomes due, it is considered on 
Interest from that time till paid, though no mention be made of interest. 

7. No mention need be made in a note of the rate of interest ; that particta 
far is settled bylaw, and will be collected according to the laws of the state 
where the note is dated. In wme staKee^ it is 6 per cent. ; in others, 7. 

8. If two persons, Jointly and severally (See JV*«. 3), sign a note, it may be 
eotteeted by law of either. 

•. A note is not v^^ld, nnleM the words foreo/iM reetived be expraMed* 



I 



382 MERCANTILE FORMS. 

10. When a note is given, payable in any articles of merchandize, or pro* 
perty other than money, deliverable on a specific time, sucli artieleB slioaU 
be tendered in payment at said time ; otherwise tlie holder of the note may 
demand the value in money. 

Aeeaunt icitk InUreiU 
Mr. Thomas I. flpencw 

to H. Tlsdell, Dr. 

181(^Nov. 1. To 3 yds. of Cloth, « (7,50 per yard #22,50 

Dec. 2. *' 6galto.ofWine, a«4,35a^oni 85,50 

181»-Jan. 1. ** Balance of interest, 5,80 

Suprm. Or. 

1817~Nev. 1. ByCash 932,50 

1819— Jan. 1. Dittoinftdl 31,30 

•53,88 

ir«ftefi, Jtm. 1, 1819. H. TSSDELL. 

.d Reuiptfor Moneff »» .^ec^mU. 
Beceived of James Wardell Three Dollars (m accoimt. 
Boston, June 31, 1816. flIBf£ON QH ANDT. 

jS Oentrai Receift. 

Received (tf Jonathan Andrews Fonrtecn Dollars in ftill of all aceoonts. 
Bottont Dee, 31, 1837. HORACE RITTER. 

Rtee^tfor Money paid on a AMs. 

Received of Leonard Temple Seventy-two Pounds and Eleven Shfllings 
on his note for the sum of One Hundred and Seventy-two Pounds, and dated 
at Enfield, Oct. 37, 1836. D. I'HOMAS. 

BoMtonf JHg, 37, 1838L 

An Order for Jtontf. 

Messrs. R. Potter k. Co., 

l*ay James ThomaSi or Order, Eleven Dollars, and this shall beyoor 
receipt for the same. SHEELAH SPElf CBR. 

Booten, Sept. 10, 1838. 

An Order for Ooode. 

Mr. AlUon N. Olney, 

Pay the Bearer, Seventy-one Dollars, in goods flmm your store, and 
charge Your obedient servant, 

Oxford, Dec 31, 1827. R. RAY14AL. 

A*oee.— A receipt glvmi in fhll c€eU tuteewiUe, cuts off accounts only ; b«t 
a receipt given in flili of otf damafMl*, cuts ofiT not only all accounts, but idl 
demands whatsoever. 

An order, when paid, should be receipted on the back, by the person to 
whom it is made payable, at by some one duly anthoiieed to sign for him -, 
eut when it is made pa^ble to heerer, or to A. B.er heeirer. It nay be i*- 
teipted by any one who pieseuts it for payment. 



THE END. 
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382 MERCANTILE FORMS. 

10. When a note is given, |ia3rable In any aittetesof merehandize, or pro* 
perty other than money, deliverable on a specific time, such articles staoold 
he tendered in payment at said time ; otherwise tlie holder of the note may 
demand the value in money. 

Jtee&unt tritk JiUere$t. 
Mr. Thomas I. Spencer 

to H. TIfldell, Dr. 

1816— Nov. 1. To 3 yds. of Cloth, c 97,50Der yard •23,90 

Dec. 8. ** 6 galls, of Wine, a 04,25 a ^on! 85,50 

1810-Jan. 1. *" Balance of Interest, 5^8 

1817<-..Nev. 1. ByCtah 183,50 

1810-Jan. 1. DfttoinfUl 31,30 

•53,88 

Bogt&n, Jim. 1, 1819. H. TIBDELL. 

A Reetipifor Moneif «m Aeentnt, 

Beceived of James Wardell Three Dollars on account 
BMUni, June 31, 1816. 0IMEON QH ANDT. 

A Oeneral Reetipt. 

Beceived (tf Jonathan Andrews Fonrteeb Dollars in ftill of all aocoants. 
Botten^ Dee. 31, 18S7. HORACE RITTEK. 

Reeetpt for Monef paid on a JVote. 

Received of Leonard Temple Seventy-two Pounds and Eleven Shfllings 
on his note for the snm of One Hundred and Seventy-two Pounds, and dated 
at Enfield, Oct. 37. 1836. D. THOMAS. 

Boston, Avg. 37, 183& 

An Oriarfar Monef. 

Messrs. R. Potter k, Ca, 

l*ay James Thomas, or Order, Eleven Dollars, and this shall beyou 
receipt for the same. SHEEL AH SPENCBR. 

llo«<4m, Sept, 10, 1838. 

An Order for Qoode. 

Mr. Albion N. Olney, 

Pay the Bearer, Seventy-one Dollars, in goods fiN»n your store, and 
charge Your obedient servant, 

(htfordt Dec. 31, 18S7. R. RAYMAL. 

A*ote.— A receipt given in M\ nf^ aeeounte, cuts off accounts only ; Irat 
a receipt given in ftall of otf demande, cuts off not only all accounts, bat alt 
demands whatsoever. 

An order, when paid, should be receipted on the back, by the person lo 
whom it is made payable, or by some one duly anthortxed to sign for hSm i 
eut when it is inade payable to bearer^ or to A. B.or bearett it may be !•• 
ceipted by any one wfaM> presents it for payment. 



THE END. 
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382 MERGANTILS FORMS. 

10. When a note is given, payable in any articles of merchandize, or pfo* 
perty other than money, deliverable on a specific time, such articles sboald 
be tendered in payment at said time ; otherwise the holder of the note may 
demand the valne in money. 

JUiemaA wfCA InUrest. 
Mr. Thomas L Spencer 

to H. Tlsdell, Dr. 

1816— Nov. 1. To 3 yds. of Cloth, c ^7^ per yard .. •» •33,50 

Dec. 8. *' Ogalls. of Wine, a 04,35 a gallon! 85,50 

1810— Jan. 1. *" Balance of interest, 5,88 

i^ 

Supra. Or. 

1817— Nov. 1. ByOash |SS,50 

1810— Jan. 1. DittoinfUl 31,38 

058,88 

BogUn, Jim. 1, 1810. H. TISDBLL. 

A Ree$^t for Monof on JleeoumU 
Beceived of James Wardell Three Dollan on accoant 
BosUm, JufU 31, 1816. flIMBOIf Bpt ANDT. 

Jt Oenoral Receift. 

Received of Jonathan Andrews Fourteen Dollars in ftall of all aocoantt. 
Bofton,I>ee.31, 1837. HORACE HITTER. 

JUcelptfor Money paid on a Jfoto. 

Received of Leonard Temple Seventy-two Pounds and Eleven Sh&llngs 
on his note for the sum of One Hundred and Seventy-two Pounds, and dated 
at Enfield, Oct. 37, 1836. D. THOMAS. 

Boston, Avg. 37, 18381 

An Order for Monog, 

Messrs. R. Potter k, Ca, 

Pay James Thomas, or Order, Eleven Dollars, and this shall be your 
receipt for the same. 8HEEL AH SPENCER. 

Bootonj Stpt. 16, 1898. 

An Order for Qoode. 

Mr. Albion N. Olney, 

Pay the Bearer, Seventy-one Dollan, in goods flKun your store, and 
charge Your obedient servant, 

Oxford, Doc 31, 1837. R. RAYMAL. 

A*ote.— A receipt given in fldl ofaU odseounts, cuts off accounts only ; but 
a receipt given in Aili of all domando, cuu off not only all accounts, but all 
demands whatsoever. 

An order, when paid, should be receipted on the bade, by the person to 
whom it is made payable, or by some <me duly authorised to sign for htai i 
em when it is toade payable to bearer, or to A.B.or bearer, it may be f»> 
ceipted by any one who presents it for payment. 



THE END* 
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982 MERCANTILE FORMS. 

10. When a note is given, payable in any articles of merchandize, or pre* 
perty other than money, deliverable on a specific time, such articles shoold 
be tendered in payment at said time ; otherwise tlw holder of the note may 
demand the valne in money. 

Bfr. Thomas L Spencer 

to H. Ttedell, X>r. 

1816— Nov. 1. To 3 yds. of Cloth, c |r7,JS0 per yaid .. ••• #38,50 

Dec. 8. *• 6 galls, of Wine, a 94,35 a ^on! 85,58 

181»-Jan. 1. ** Balance of interest, 5,88 

^^80 

1817— N«v. 1. By Gash 983,58 

1610— Jan. 1. INttoinfUl 31,38 

•58,80 

ITMtMi, Jam. 1, 1819. H. TBSDELL. 

A Reee^for Monufftn JieeounL 
Beceived of James Wardell Three Dollars on accoimt. 
Bostoth Aim 31, 1816. flIMBON QH ANDT. 

Jl Oetural Reu^tt. 

Beceived of Jonathan Andrews Foarte«b Dollars in fhll of all accou nts. 
Boston^ Dec, 81, 1827. HORACE BITTER. 

Recent for MotUf paid on a JfoU, 

Received of Leonard Temple Seventy-two Ponnds and Eleven BhflUngs 
on his note for the sum of One Hundred and Seventy-two Pounds, and dated 
at Enfietd, Oct. 37. 1836. D. THOMAS. 

BoMton, Jhig* 37, 18S& 

An Order for Montig. 
Messrs. R. Potter It Ca, 

Pay James Thomas, ex Order, Eleven Dollars, and this shall beyooi 
receipt for the same. SHEELAH SPElf CBB. 

BosUmt Stpt. 16, 1838. 

An Ordorfor Ooodo. 

Mr. Albion N. Olney, 

Pay the Bearer, Seventy-one Dollars, in goods flom your store, and 
charge Tour obedient servant, 

(hfordt Doe. 31, 1887. R. RAYMAL. 

AVte.— A receipt given in flUl of «^ oMounU, cuts off accounts only ; bof 
a receipt given in fhll of otf domandoi cuts off not only all accounts, but tfl 
demands whatsoever. 

An order, when paid, should be receipted on the back, by the person to 
whom it is made payable, or by some (me duly authorlased to sign for him , 
•ut when it is made payatile to bearoTt or to A. B.or bouror, it may be i*. 
ceipted by any one wlu> p r e s e nts it for payment. 
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982 MERCANTILE FORMS. 

10. When a note is given, payable in any ardcles of merchandize, or pro* 
perty other Uian money, deliverable on a specifle time, such artielee slimild 
be tendered in payment at said time ; otherwise the holder of the note may 
demand the value in money. 

JieeimfU with JnUrtgt. 
Mr. Thomas L Spencer 

to H. Ttsdell, Dr. 

1816— Nov. 1. To3 yds. of Cloth, c f7,90 per yard •2S>) 

Dec. 8. ** •falls, of Wine, a #4,25 a gallon! 9&JS0 

181»-nJan. 1. << Balance of interest, 5,8i 

Supra. Or. 

1817— Nev. 1. ByOash 833,50 

181»-Jan. 1. Dittoinflill 31,30 

•53,80 

BotUnj Jam. 1, 1819. H. TDSDELL. 

A Reet^tfor Moneif en JiecmtMt. 

Received of James Wardell Three Dollars on aeconnt 
BotUm, Juru 31, 1816. 0UIBON QPIANDT. 

A Oentral Ree§ift. 

Received <^ Jonathan Andrews Fonrteen Dollars in fhll oS all aocoonts. 
BotUn^ Dee, 31, 18S7. HORACE RITTER. 

Rtceipt for Monejf paid en a JVete. 

Received of Leonard Temple Seventy-two Pounds and Eleven Shfilings 
on his note for the sum of One Hundred and Seventy-two Pounds, and dated 
at Enfield, Oct. 37. 1836. D. THOMAS. 

^Mt^n, Avg. 37, 183& 

An Order for Moneff. 

Messrs. R. Potter k. Ca, 

Pay James Thomas, or Order, Eleven Dollars, and this shall be yoai 
receipt for the same. SHEELAH BPENCKt. 

BosUmt S^t. 16, 1838. 

An Order for Qoode. 

Mr. Albion N. Olney, 

Pay the Bearer, Seventy-one Dollaiv, in goods ftom your store, and 
charge Your obedient servant, 

Otfordy Dec. 31, 1837. R. RATMAL. 

JVote.— A receipt given in flill of o/l oMmuUe, cuts off accounts only ; bat 
a receipt given in Aill of otf demande^ cuts off not only all accounts, but idl 
demands whatsoever. 

An order, when paid, should be receipted on the back, by the person lo 
whom it is made payable, or by some one duly anthorlxed to sign for him j 
rat when it is made payable to hearer^ or to A. B.or heoirer^ it may be !•• 
telpted by any one wlu> pvesents it (at payment. 
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982 MERCANTILE FORMS. 

10. Wtien a note is given, payable in any articles of merchandise, or pn^ 
petty other than money, deliverable on a specific time, such anieles ahoold 
be tendered in payment at said time ; otiierwise the holder of the note may 
demand the value in money. 

Account with JnUrest, 
Mr. Thomas L Speneev 

to H. Tisdell, Zhr. 

1816—Nov. 1. To3 yds. of Cloth, c |7,50 per yard #23,50 

Dec. 8. ** Opalls. of Wine, a 04,25 a gallon! 25,50 

1810-Jan. 1. *< Balance of interest, 5,80 

•5330 

1817— Nov. 1. ByCaah «SS,50 

1810— Jan. 1. DittoinAill 31,30 

Bo»t0Hf Jan. 1, 1810. H. TIBDBLL. 

A Rwwpifor Moneif a» JlecnuU. 

fteceived of James Wardell Three Dollars on accomit 
Boston, Jkne 31, 1816. 8UIB0N Bpt ANDT. 

Jl Otnerai Rectift. 

Received (tf Jonathan Andrews FonrteiH Dollars in ftall of ail aoconnts. 
Botton, Dec. 31, 18S7. HOBACE RITTER. 

Receipt for Moneif paid on a JVbte. 

Received of Leonard Tempie Seventy-two Pounds and Eleven Shfllings 
on his note for the sum of One Hundred and Seventy-two Pounds, and dated 
at Enfield, Oct. 97. 1836. D. THOMAS. 

Boeten, jHig» 37, 1838L 

An Order for Moneg. 

Measn. R. Potter it Co., 

Pay James Thomas, or Order, Eleven Dollars, and this shall be yoox 
receipt for the same. SHEELAH SPEITCBB. 

Boetont Sqft, 16, 1838. 

An Order for Qoode. 

Mr. Albion N. Olney, 

Pay the Bearer, Seventy-<me Dollars, in goods flom your store, and 
charge Your obedient servant, 

Oxford, Dec. 31, 18S7. R. RAYNAL. 

JV*47te.— A receipt given in Adl eSoU aecountOt cuts off accounts only ; but 
a receipt given in ftill of all demande, cuts off not only all accounts} Irat dl 
demands whatsoever. 

An order, when paid, should be receipted on the back, by the person to 
whom it is made payable, or by some one duly authorized to s^ for htan ^ 
•ut when it is loade payaUe to bearer, or to A. B.er bearer, it may be re- 
ceipted fay any one who p resen ts it for payment. 
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382 MERCANTILE FORMS. 

10. Wtien a note is given, iiayable in any articles of merchandize, or pn>* 
perty other than money, deliverable on a specific time, such artiele> sbrald 
be tendered in payment at said time ; otiierwise tlM holder of the note may 
draiand the vatne in money. 

Jtecount mtk InUruU 
Mr. Thomas L Spencer 

to H. Tlsdell, Dr. 

1816— Nov. 1. To3 yds. of Ctoth, « |7,50 per yard •28,50 

Dec. 2. *< Opals, of Wine, a 04,25 a gallon! S5,50 

1810— Jan. 1. ** Balance of interest, 5^8 

IWO 

Amro. Or. 

1817->N«v. 1. ByCaah 183,50 

1810— Jan. 1. DittoinfVili 31,30 

053,80 

Bogtam, Jim. 1, 1810. H. TDSDELL. 

A Reuipifar Moneif mi Jiee9unt, 
Seoeived of James Wardell Three Dollars on acconnt 
Boston, June 31, 1816. SIMEON Bft ANDT. 

Jl Oeneral R»c$ift. 

Received (tf Jonathan Andrews Foarte«b Dollars in ftill of all accounts. 
j9o#ton,l>ee.31, iaS7. HORACE SITTER. 

JUedpt for MoiUf paid om a JfoU. 

Received of Leonard Temple Seventy-two Pounds and Eleven ShflUngs 
on his note for the sum of One Hundred and Seventy-two Pounds, and dated 
at Enfield, Oct. ^ 1836. D. THOMAS. 

Boaton, Avg» 37, 163& 

An Order for Mmog. 
Messrs. R. Potter At Co., 

Pay James Thomas, or Order, Eleven Dollars, and this shall beyooi 
receipt for the same. SHEELAH SPENCER. 

BosUm, Sept. 16, 1838. 

An Order for Ooode. 

Mr. AlUon N. Olney, 

Pay the Bearer, Seventy-one Dollars, in goods fimn your store, and 
charge Tour obedient servant, 

Oafordf Dee. 31, 18S7. R. RAYNAL. 

Jirote.-—A receipt glvm in fhll oC-alt aeceunte^ cuts oflT accounts only ; but 
a receipt given in fhli of otf demande^ cuts off not only all accounts, but tfl 
demands whatsoever. 

An order, when paid, should be receipted on the back, by the penMW to 
whom it is made payable, or by some one duly anthorixed to sign for hhn -, 
•ut when it is made payable to bearer^ or to A. B.er bearer, It may be r»> 
ceipted by any one who preeeuts it for payment. 
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382 MERCANTILE FORMS. 

10. Wlboii a note is given, payable in any articles of merchandize, or pn> 
perty other than money, deliverabie on a specific time, svch articles slioiild 
he tendered in payment at said time ; otherwise tlie holder of the note may 
demand the value in money. 

Aee&unt with InUreai. 
Mr. Thomas L Spencer 

to H. TIsdell, Dr. 

1816— Nov. 1. To 3 yds. of Cloth, c |7,JM) per yard •SS,SO 

Decs. *< 6 palls, of Wine, a •4,29 a gallon! 85,50 

1810-Jan. 1. *< Balance of interest, 5,88 

1817— N«v. 1. By Cash OSSJiO 

1810-Jan. 1. IKttoinftdl 313 

♦53,80 

B99tm^ Jam, 1, 1819. H. TIBDELL. 

Jt Jteuiptfor Monejf mi AeevunL 
Aeceived of James Wardell Three Dollars <m aeeoimt 
Botum, June 31, 1816. 0IMEON BflANDT. 

Jl OetMrai Recmft. 

Received of Jonathan Andrews Fourteen Dollars in ftall of all aoconnts. 
BoHofij Dee, 31, 1837. HORACE RITTER. 

Rteelpt for Montf paid on a JVtfte. 

Received of Leonard Temple Seventy-two Pounds and Eleven Shfllings 
on his note for the sum of One Hundred and Seventy-two Pounds, and dated 
at Enfield, Oct. fH, 1836. D. THOMAS. 

Boston^ Aug, S7, 183& 

jfn Order for Monaig, 

Messrs. R. Potter At Co., 

Tay James Thomas, or Order, Eleven Dollars, and this shall be ypor 
receipt for the same. SHEELAH SPEITCmt. 

Boston^ Sipt. 16, 1838. 

An Order for Qoodo. 

Mr. Albion N. Olney, 

Pay the Bearer, Seventy-one Dollars, in goods flmn your store, and 
charge Your obedient servant, 

O^ordi Doc, 31, 18S7. R. RAYMAL. 

JV*0te.-- A receipt given in ftdl of«/l aecomOo, cuts off accounts only ; bfiit 
a receipt given in toM ofall domando^ cuts off not only all accounts, but tfl 
demands whatsoever. 

An order, when paid, should be receipted on the back, by the person to 
whom it is made payable, or by some one duly authorised to sign for him i 
•ut when it is nMuie pa^Uile to bearoTi or to A. B.or ftsorsp, it may be v»> 
ccipted by any one who pr esents it for payment. 
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